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ModulatingplantgrowthＧmetabolism
coordinationforsustainableagriculture

WiththesupportbytheNationalKeyResearchandDevelopmentProgramofChinaandtheNational
NaturalScienceFoundationofChina,theresearchteamledbyProf．FuXiangDong(傅向东)attheState
Key Laboratory of Plant Celland Chromosome Engineering (PCCE),Institute of Genetics and
DevelopmentalBiology(IGDB),ChineseAcademyofSciences(CAS),hasuncoveredanovelfunctionof
thericetranscriptionfactor GRF４to helptoimprovenitrogen utilizationefficiency (NUE)while
maintainingtheirhighyieldoftheGreenRevolutionvarieties (GRVs),whichhasbeenpublishedin
Nature(２０１８,５６０:５９５—６００)asacoverstory．

Thegreenrevolutionofthe１９６０shelpedtoboostagriculturethroughthecreationofhighＧyieldcereal
crops．Ithasbeenknownthatgibberellins (GAs)promoteplantgrowththroughdestructionofthe
DELLAproteins．InGRVs,theaccumulationofhighlevelsoftheDELLAproteinscausesthesemidwarf

phenotypesresistanttolodging,achievinganexponentialgrowthofcropyield．ButthesesemidwarfGRVs
haveaproblem:theyarepooratusingnitrogenandsorequirehighamountsofenvironmentallydamaging
fertilizertoreachtheirfullpotential．DevelopmentofnewGRVsthatremainhighＧyieldingwithreduced
fertilizersupplyisthusanurgentglobalsustainableagriculturegoal．

Figure　 New breedingstrategiescontributetothedrivefor

sustainableagriculture．

FusteamhasrecentlyrevealedthatboostingtheactivityofthetranscriptionfactorGRF４improvesthe
riceplantsnitrogenusagewhilemaintainingtheirhighyieldofriceGRVs．Fuandhiscolleaguesshowed
thatGRF４isessentialforNＧmediatedgrowthresponses,andabundanceofGRF４isregulatedbyfertilizer
supply．Theyshowedthatthebalancedopposing
activitiesandphysicalinteractionsofGRF４and
DELLAproteinsconferhomeostaticcoＧregulation
ofgrowth,CandNmetabolism．GRF４promotes
andintegratesNassimilation,Cfixationand

growth,whilst DELLA inhibitsthem．In
consequence,the DELLA protein inhibits
GRF４ＧOsGIF１ activation of target genes,

which in turn confers yieldＧenhancing
dwarfism,butalsoreducesNUE．However,

GRV NUEandgrainyieldareincreasedby
tippingtheOsGRF４ＧDELLAbalancetowards
increasedOsGRF４abundance．Thus,modulation
ofplant growth and metabolic coＧregulation
enablesnovelbreedingstrategiesforGRVsfor
futuresustainablefoodsecurityandanewGreen
Revolution．


