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Karyotypingistheprocessbywhichphotographsofchromosomesaretakeninorderto

determinethechromosomecomplementofanindividual,includingthenumberof

chromosomesandanyabnormalities.Theterm isalsousedforthecompletesetof

chromosomesinaspeciesorinanindividualorganism andforatestthatdetectsthis

complementormeasuresthenumber.

Karyotypesdescribethechromosomecountofanorganism andwhatthese

chromosomeslooklikeunderalightmicroscope.Attentionispaidtotheirlength,the

positionofthecentromeres,bandingpattern,anydifferencesbetweenthesex

chromosomes,andanyotherphysicalcharacteristicsThepreparationandstudyof

karyotypesispartofcytogenetics.

Karyogram ofhumanmaleusingGiemsastaining

Thestudyofwholesetsofchromosomesissometimesknownaskaryology.The

chromosomesaredepicted(byrearrangingaphotomicrograph)inastandardformat

knownasakaryogram oridiogram:inpairs,orderedbysizeandpositionofcentromere

forchromosomesofthesamesize.

Thebasicnumberofchromosomesinthesomaticcellsofanindividualoraspeciesis

calledthesomaticnumberandisdesignated2n.Inthegerm-line(thesexcells)the

chromosomenumberisn(humans:n=23).Thus,inhumans2n=46.



So,innormaldiploidorganisms,autosomalchromosomesarepresentintwocopies.

Theremay,ormaynot,besexchromosomes.Polyploidcellshavemultiplecopiesof

chromosomesandhaploidcellshavesinglecopies.

Karyotypescanbeusedformanypurposes;suchastostudychromosomalaberrations,

cellularfunction,taxonomicrelationships,medicineandtogatherinformationabout

pastevolutionaryevents.(karyosystematics).

Sixdifferentcharacteristicsofkaryotypesareusuallyobservedandcompared:

1.Differencesinabsolutesizesofchromosomes.Chromosomescanvaryin

absolutesizebyasmuchastwenty-foldbetweengeneraofthesamefamily.For

example,thelegumesLotustenuisandViciafabaeachhavesixpairsof

chromosomes,yetV.fabachromosomesaremanytimeslarger.These

differencesprobablyreflectdifferentamountsofDNAduplication.

2.Differencesinthepositionofcentromeres.Thesedifferencesprobablycame

aboutthroughtranslocations.

3.Differencesinrelativesizeofchromosomes.Thesedifferencesprobablyarose

from segmentalinterchangeofunequallengths.

4.Differencesinbasicnumberofchromosomes.Thesedifferencescouldhave

resultedfrom successiveunequaltranslocationswhichremovedalltheessential

geneticmaterialfrom achromosome,permittingitslosswithoutpenaltytothe

organism (thedislocationhypothesis)orthroughfusion.Humanshaveonepair

fewerchromosomesthanthegreatapes.Humanchromosome2appearsto

haveresultedfrom thefusionoftwoancestralchromosomes,andmanyofthe

genesofthosetwooriginalchromosomeshavebeentranslocatedtoother

chromosomes.

5.Differencesinnumberandpositionofsatellites.Satellitesaresmallbodies

attachedtoachromosomebyathinthread.

6.Differencesindegreeanddistributionofheterochromaticregions.

Heterochromatinstainsdarkerthaneuchromatin.Heterochromatinispacked

tighter.Heterochromatinconsistsmainlyofgeneticallyinactiveandrepetitive

DNAsequencesaswellascontainingalargeramountofAdenine-Thyminepairs.

Euchromatinisusuallyunderactivetranscriptionandstainsmuchlighterasit

haslessaffinityforthegiemsastain.Euchromatinregionscontainlarger

amountsofGuanine-Cytosinepairs.Thestainingtechniqueusinggiemsa

stainingiscalledGbandingandthereforeproducesthetypical"G-Bands"



Humankaryotype

Thenormalhumankaryotypescontain22pairsofautosomalchromosomesandone

pairofsexchromosomes(allosomes).NormalkaryotypesforfemalescontaintwoX

chromosomesandaredenoted46,XX;maleshavebothanXandaYchromosome

denoted46,XY.Anyvariationfrom thestandardkaryotypemayleadtodevelopmental

abnormalities.


