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IPA１promoteshighyieldandresistance
toriceblastdisease

WithsupportsfromtheNationalNaturalScienceFoundationofChina,NationalKeyResearchand
DevelopmentProgramofChina,andProgramforNewCenturyExcellentTalentsinUniversityfromthe
MinistryofEducationinChina,theresearchteamledbyProf．ChenXueWei(陈 学 伟)attheRice
ResearchInstitute,SichuanAgriculturalUniversity,andProf．LiJiaYang (李家洋)attheStateKey
LaboratoryofPlantGenomicsandNationalCenterforPlantGeneResearch,InstituteofGeneticsand
DevelopmentalBiology,ChineseAcademyofSciences,uncoveredthatIdealPlantArchiteture１ (IPA１)

Figure　AworkingmodelforIPA１topromoteboth
yieldanddiseaseresistanceinrice．

couldpromotebothyieldandimmunityinrice,which waspublishedinScience (２０１８,３６１:１０２６—
１０２８)．

Activationoftheplantimmuneresponseoftenpenalizesyield．However,breedingpracticehasselected
cropvarietieswithhighyieldandhighresistancetodiseases．Therefore,itisofgreatinteresttoexplore
themechanismofthebalancebetweenyieldandresistance．Althoughseveralreportshaveshownthat
somegenesareinvolvedinregulationofthebalancebetweenyieldandimmunity,nogenewasreportedto
promotebothofthesetwocompetingbiologicalprocesses．

TheSQUAMOSA PROMOTERBINDING PROTEINＧLIKE (SPL)familytranscriptionfactorIPA１
(alsoknownasSPL１４)conditionsanidealplantarchitecturewithreducedtillernumber,increasedpanicle
branchnumberandsize,andenhancedlodgingresistance．AgenomeＧwidestudyonIPA１bindingsites
revealedthatIPA１couldtarget“GTAC”and“TGGGCC/G”motifsinriceplants．Thesefindingswere
publishedinNatureGenetics(２０１０,４２:５４１—５４４)andPlantCell(２０１３,２５:３７４３—３７５９)．

Inourstudy,riceplantscarryingtheipa１Ｇ１Dallele,whichcarriesamutationabolishingtheinhibition
bymiR１５６resultinginelevatedamountsofIPA１RNAandprotein,produceyields＞１０％ higherthan
wildtyperice．Surprisingly,riceplantswithincreasedexpressionofIPA１showenhancedresistancetoM．
oryzae;furthermore,plantscarryingtheipa１Ｇ１Dalleleenhanceyieldtoanevenhigherextentcompared
towildtypewhenunderblastdiseasepressurethanundernoblastpressure．Therefore,IPA１promotes
riceresistancetoM．oryzaeinadditiontohighyield．TheybuiltamodelforIPA１actiononpromotionof
bothyieldandimmunitybasedonourfindings．Inthismodel(Figure),thephosphorylationstateofIPA１
isanimportantswitchbetweengrowthforyieldandimmunityfordiseaseresistance．WithoutM．oryzae
infection,nonＧphosphorylatedIPA１targetsthedownstreamgeneswithGTACsitetopromotepanicle
developmentresultinginhighyield．Uponpathogen
attack,IPA１ rapidly becomes phosphorylated at
Ser１６３．PhosphorylatedIPA１preferentiallybindsto
the TGGGCC site in the WRKY４５ promoter to
promoteexpressionofWRKY４５leadingtoenhanced
diseaseresistance．Moreinterestingly,IPA１returnsto
the deＧphosphorylated state within ４８ hours post
infectionto sustain plant growth and development
avoiding the yield penalty caused by constitutive
phosphorylationofIPA１．Thisdiscoveryclearlyshows
how onesingle protein,likeIPA１,promotestwo
competingprocesses,suchasyieldandimmunity,and
providesnewinsightsintothemechanismsunderlying
thebalancebetweenyieldandimmunity．


