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PHARMACOLOGY

Question:explaintheapplicationofDNA

fingerprintinginmedicalbiotechnology



DNAfingerprintingisamoleculargeneticmethodthatenablestheidentificationof

individualsusinghair,blood,orotherbiologicalfluidsorsamples.Thisisabletobe

accomplishedduetouniquepatterns(polymorphisms)intheirDNA.Itisalsoknownas

geneticfingerprinting,DNAtyping,andDNAprofiling.Whenusedforforensicscience,

DNAfingerprintingmakesuseofprobesthattargetregionsofDNAspecifictohumans,

thuseliminatinganypossibilityofcontaminationbyextraneousDNAfrom bacteria,

plants,insects,orothersources

DifferentDNAfingerprintingmethodsexist,usingeitherrestrictionfragmentlength

polymorphism (RFLP),polymerasechainreaction(PCR),orboth.

EachmethodtargetsdifferentrepeatingpolymorphicregionsofDNA,includingsingle

nucleotidepolymorphisms(SNPs)andshorttandem repeats(STRs).Theoddsof

identifyinganindividualcorrectlydependsonthenumberofrepeatingsequencestested

andtheirsize

ThetechniquesusedinDNAfingerprintingalsohaveapplicationsinpaleontology,

archaeology,variousfieldsofbiology,andmedicaldiagnostics.Ithas,forexample,

beenusedtomatchthegoatskinfragmentsoftheDeadSeaScrolls.Inbiological

classification,itcanhelptoshowevolutionarychangeandrelationshipsonthe

molecularlevel,andithastheadvantageofbeingabletobeusedevenwhenonlyvery

smallsamples,suchastinypiecesofpreservedtissuefrom extinctanimals,are

available.

FieldsWhereDNAFingerprintingIsBeneficial

1.Geneticfingerprintingcanbeusedincriminalforensicinvestigations.Avery

smallquantityofDNAisreliableenoughinidentifyingindividualsinvolvedina

crime.Similarly,DNAfingerprintingcananddoesexonerateinnocentpeopleof

crimes—sometimesevencrimescommittedyearsago.DNAfingerprintingcan

alsobeusedtoidentifyadecomposingbody.



2.DNAfingerprintingcananswerthequestionoftherelationshiptoanotherperson

quicklyandaccurately.Inadditiontoadoptedchildrenfindingtheirbirthparents

orsettlingpaternitysuits,DNAfingerprintinghasbeenusedtoestablisha

relationshipincasesofinheritance.

3.Anotherimportantinstanceisidentifyinggoodgeneticmatchesfororganor

marrowdonation.DoctorsarebeginningtouseDNAfingerprintingasatoolfor

designingpersonalizedmedicaltreatmentsforcancerpatients.Moreover,the

processhasbeenusedtoensurethatatissuesamplehasbeencorrectlylabeled

withthepatient'sname.

4.DNAfingerprintingisapowerfultoolforthepediatricianincasesofphysicaland

sexualabuseandwhenissuesariseregardingidentificationandfamilial

relationships.Ifthistechnologyistobeutilizedeffectively,thephysicianmust

knowhowtocollectanddocumentspecimens.

5.Matchtissuesoforgandonorswiththoseofpeoplewhoneedtransplants.

6.Identifydiseasesthatarepasseddownthroughyourfamily.

7.Helpfindcuresforthosediseases,calledhereditaryconditions

8.Matchtissuesoforgandonorswiththoseofpeoplewhoneedtransplants.

9.Identifydiseasesthatarepasseddownthroughyourfamily.

10.Helpfindcuresforthosediseases,calledhereditaryconditions.

11.PersonalIdentification:ThenotionofusingDNAfingerprintsasasortofgenetic

barcodetoidentifyindividualshasbeendiscussed,butthisisnotlikelyto

happenanytimeintheforeseeablefuture.Thetechnologyrequiredtoisolate,

keeponfile,andthenanalyzemillionsofveryspecifiedVNTRpatternsisboth

expensiveandimpractical.Socialsecuritynumbers,pictureID,andothermore

mundanemethodsaremuchmorelikelytoremaintheprevalentwaysto

establishpersonalidentification.

12.Studybiodiversityofspecies


