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Chromosomaldeletionsdroveparalleldomestication
ofplantarchitectureinAsianandAfricanrice

WiththesupportbytheNationalKeyResearchandDevelopmentProgramofChinaandNationalNatural
ScienceFoundationofChina,theresearchgroupledbyProf．TanLuBin(谭禄宾)attheDepartmentof
PlantGeneticsandBreeding,ChinaAgriculturalUniversity,reportedthatthechromosomaldeletions
closelylinkedtoPROSTRATEGROWTH １(PROG１)geneareinvolvedintheparalleldomesticationof
plantarchitectureinAsianandAfricanrice,whichwaspublishedinNatureCommunications(２０１８,９:４１５７)．

Humanancestorsdomesticated wildplantsthroughselectingfavorablegeneticvariations,thereby
meetinghumanneedsandpromotingthedevelopmentofhumansociety．Ricewasoneoftheearliest
domesticatedcropspeciesandisnowaprimarystapleformillionsofpeoplearoundtheworld．Ingeneral,
cultivatedricehasanerectgrowthhabitandlesstillers,whereasthewildancestorofcultivatedricetends
tohaveaprostrateorsemiＧprostrategrowthhabitandmoretillers．Thetransitionofplantarchitecturein
ricedomesticationhaspotentialadvantagesfordenserplantingsandhigheryield．Hence,identificationof
geneticfactorsassociatedwiththekeytransitionofplantarchitecturewilluntiethehistoryofricedomestication．

PreviousreportspublishedinNatureGenetics (２００８,４０:１３６０—１３６４and２００８,４０:１３６５—１３６９)
revealedthatthevariationsofthezincＧfingertranscriptionfactorPROG１werefixedinAsiancultivated
rice,leadingtoerectgrowthandimprovedgrainyield．Toidentifynewgeneticfactorscontrollingthe
transitionofplantarchitectureduringricedomestication,Tan􀆳sgroupdevelopedasetofintrogressionlines
usinganaccession of wildrice (Oryzarufipogon Griff．)with semiＧprostrategrowth habitfrom
Dongxiang County,Jiangxi Province,China． Through the positionalcloning approach,a novel
quantitativetraitlocus(QTL)responsibleforthetransitionofplantarchitecturewasfinemappedintoan
８．９Ｇkbinterval,whichiscloselylinkedwiththepreviousidentifiedPROG１gene．Therefore,thislocus
wasnamedRICEPLANT ARCHITECTURE DOMESTICATION (RPAD)．Comparisonofgenome
sequencesshowedthatAsiancultivatedricehada１１０ＧkbchromosomaldeletionattheRPADlocus,
eliminatingatandem repeatofsevenzincＧfingergenes．Furthergenetictransformationexperiments
demonstratedthatthreeofthesezincＧfingergenesregulatetillerangleandtillernumberandaffectgrain
yield．Sequenceanalysisshowedthat１３６AsianricevarietiescontainanidenticaldeletionattheRPAD
locus,indicatingthatthedeletionmayhavebeenasingleevolutionaryeventthathasbeenstronglyselected
inthedomesticationprocess．Thisfindingprovidesnewevidenceinsupportofthe“multipleorigins,single
domestication”hypothesisregardingtheoriginofAsiancultivatedrice．

Figure　Plantarchitectureofwildrice(O．rufipogon)andcultivatedrice
(O．sativa)．

Interestingly,Tan􀆳sgroupanalyzedtheRPADsyntenicregioninthegenomesofAfricancultivatedrice
(O．glaberrima)anditswildancestorO．barthiiandfoundthatasimilarbutindependent１１３Ｇkbdeletion
occurredattheRPADlocusinAfricancultivatedrice,implyingthattheconvergentevolutionofcropplant
architecturesharesacommonunderlying mechanism．Notably,foxtailmillet (Setariaitalic)andits
presumedprogenitorgreenfoxtail(S．viridis)alsohadasimilartandemrepeatofzincＧfingergenesinthe
RPADsyntenicregion,suggestingthattheRPAD locus mighthaveaconservedfunctioninplant
architecture development in
thegrassfamily．Thus,the
RPAD syntenicregioncould
beatargetfordesigningnovel
plantarchitectureandaccelerating
thedomesticationofthesemiＧ
domesticated or wild grass
plants to meet the future
challenges of global food
security．


