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TheextrachromosomalDNApresentinthecytoplasm andnoton

chromosomeswhichfollowsthenon-Mendelianpatternofinheritanceis

knownasextrachromosomalinheritance.”

Criteriaforextrachromosomalinheritance:

TheextrachromosomalDNAfollowsanon-mendelianpatternof

inheritance

UnlikethecommonMendeliansegregationpatternisnotobservedinthe

extrachromosomalDNAbecauseitdoesnothavethecentromereitcannot

segregate,unlikethenormalnuclearDNA

Theirownmachineryforproteinsynthesis: 

UnlikenuclearDNA,theorganelleDNAortheextrachromosomalDNAhas

itsownreplicationandtranscriptionmachinery.Itsynthesisedtheirwon

DNA. 

Maternalinheritance: 

TheextrachromosomalDNAinheritedfrom thematernalside. 



Thesegregationisobservedinsomaticcellsratherthangerm cells,unlike

nuclearinheritance. 

Examples:

CarlCorrensin1908,firstreportednon-mendelianinheritanceinMirabilis

JalapaplastidDNA.Anotherextrachromosomalinheritancewasreported

byM M.Rhoadesin1933.Hepostulatedthatinheritanceofmalesterilityin

maizeisgovernedbymaternalinheritanceanditbecomesoneofthe

greatestdiscoveriesinscience.

AnotherimportantpointthatmakesextrachromosomalDNAevenuniqueis

maternalinheritance.Itinheritsfrom mothertotheiroffspringwhichmeans

thatonlyfemaleindividualfrom theentirepopulationcaninherit

cytoplasmicDNA.

Onetheorysuggeststhatfemalereproductivecell(ovum)isbigger,contain

morecytoplasm andmoreorganellesthanmalereproductivecells.This

wouldbeexpectedtoinfluencenon-mendelianinheritanceormaternal

inheritance.

Oneoftheclassicalexamplesofmaternalinheritanceis:

Cytoplasmicmalesterilityinmaize.



Herenucleargenesdonotplayanysignificantrolerather,thesterilityis

inheritedthrougheggcytoplasm from generationtogeneration.Here

nucleargenesdonotplayanysignificantrolerather,thesterilityisinherited

througheggcytoplasm from generationtogeneration.

Whenamalesterileplantiscrossedwithanormalfertileplant,alltheF1

plantsremainsterile. WhenallF1sterileplantsarebackcrosswitha

normalfertileplant,untilallchromosomesfrom themalesterilelineare

exchangedtomalefertile,thesterilitypersistsintheprogeny.



Theimagerepresentstheinheritanceofcytoplasmicmalesterilityinmaize.

Generally,male-sterilelinesaredenotedastcs,T(Texas),C(Cytoplasmic),

S(Sterility).ItwasbelievedthatT(Texas)cytoplasm isassociatedwith

susceptibilityagainstseveraltypesofdiseaselikeleafblightdiseaseand

yellowblightdiseaseinmaize.

ThisresultindicatesthatchromosomalnuclearDNAdoesnothaveany



significantroleinmalesterility(particularlyinmaize).Furthermore,mostof

thecytoplasm andorganellesareinheritedfrom thematernalside.From

thescientificfindings,itisconfirmedthatthesterilityisinheritedfrom the

cytoplasm.

Thisdiscoverybecomesacrucialmilestoneincropimprovement.Hybrid

sterilemaizeplantbecomesmorepopularasthecornofmaizedeveloped

uniformly.Thehybridseedbecomesmorepopularformassproductionof

maize.

Thoughmaternalinheritancemaybeextrachromosomalorchromosomal,it

isoneofthemiracleeventsinnature.Heregeneticcompositionsof

maternalsideinfluenceseveralphenotypesofoffspring.

Insomeorganism,notonlymaternalinheritanceratherthegenotypeofthe

maternalsidehasgreatinfluenceonthephenotypeofoffspring.Here

phenotypeofmotherdoesnothaveanyroleinthedevelopmentof

phenotypeinoffspring.




