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Thegeneticbasisofinbreeding
depressioninpotato

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
HuangSanWen (黄 三 文)atthe AgriculturalGenomicsInstituteatShenzhen,Chinese Academyof
AgriculturalSciences,decipheredthegeneticbasisofinbreedingdepressioninpotato,whichwaspublished
inNatureGenetics(２０１９,５１:３７４—３７８)．

Theadverseeffectsofinbreeding werefirstdocumented by Charles Darwin,through extensive
experimentsonplants．Inbreedingdepressioninclonallypropagatedplantsisexpectedtobemoresevere
thanthatinseedplants,asmoredeleteriousmutationshaveaccumulatedduringasexualreproduction
whilepurgingofthesemutationsbyrecombinationislimited．Potato(Solanumtuberosum L．)isthemost
importanttubercropworldwide,butitsimprovementisslowduetotetrasomicinheritance．Moreover,itsclonal
propagationbearsaconsiderablecarbonfootprint．Toovercomethesedrawbacks,Prof．Huangcollaboratedwith
thedomesticandforeignorganizationstoinitiate“TheUpotatoProject”,aimingtoreＧdomesticatepotatointoan
inbredlineＧbaseddiploidcroppropagatedbyseeds．However,severeinbreedingdepressionhashamperedthe
developmentofeliteinbredlinesandthereforethereisaneedtounderstanditsgeneticbasis．

Deleteriousmutationsareconsideredtobethe majorcauseofinbreedingdepression．Theauthors
identified３４４,８３１predicteddeleterioussubstitutionsin１５１diploidpotatolandraces．Thesemutationsare
enrichedinthepericentromericregions,indicatingitisimpossibletoeliminateallofthem bygenetic
recombination．Furtheranalysisshowedthatonlyafew (~１１．３２％)ofdeleterioussubstitutionswere
overlappedbetweenanytwodiploids．ThisresultindicatesthatthemutationburdeninpotatoislineＧ
specific,thusbreederscan maintainthe mutationsintheheterozygousstatebydedicatedlydesigned
crosses．Bycontrast,mostlargeＧeffectdeleteriousallelesarelocatedinthegenomicregionswithhigh
recombinationrates(Figure),whichcanbeeffectivelypurgedbyrecombination．

Identifyingthedeleterious mutationsthathaveaccumulatedduringasexualpropagation willallow
breederstoeffectivelymanageorpurgethemthroughsexualhybridization．Thisstudynotonlyprovidesa
basisforthegenomedesignofpotatoinbredlines,butalsocontributestotheunderstandingofthegenetic
basisofinbreedingdepressioninclonallypropagatedplants．

Figure　GenomeＧwidesegregationdistortionsandpositionsoflargeＧeffectdeleteriousmutationsaffectingsurvivalandvigor．


