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Enhancedsustainablegreenrevolutionyieldvia
nitrogenＧresponsivechromatinmodulationinrice
WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheNationalKeyResearch

andDevelopmentProgram ofChina,theresearchteamledbyProf．FuXiangDong (傅 向 东)atthe
InstituteofGeneticsandDevelopmentalBiology,ChineseAcademyofSciences,uncoveredapreviously
unknownGAsignalingthatexplainstheincreasedyieldandtilleringofcerealGreenRevolutionVarieties
(GRVs)thatisakeycomponentforfutureagriculturalsustainability,whichwaspublishedinScience

Figure　NitrogenＧresponsive chromatin modulation enhances rice
tilleringandyield．

(DOI:１０．１１２６/science．aaz２０４６),asacoverstory．
TheGreenRevolutionofthe１９６０sboostedcropyieldsinpartthroughcultivationofsemiＧdwarfGRVs．

ThebeneficialsemiＧdwarfismisrespectivelyconferredinwheatandriceGRVsbymutantReducedheightＧ１
(RhtＧ１)andsemiＧdwarf１ (sd１)alleles,whichcausetheaccumulationofgrowthＧrepressingDELLA
proteins．ResultantsemiＧdwarfplantsresistedlodgingbutrequiredhighnitrogenfertilizerinputsto
maximizeyield．Becauseenvironmentallydegradinginorganicnitrogenfertilizeruseunderliescurrent
worldwidecerealyields,futureagriculturalsustainability demandsenhanced nitrogen useＧefficiency
(NUE)．However,inＧdepthunderstandingofthemolecularmechanismsunderlyingcerealNUEhasuntil
nowremainedlargelyelusive,thuspreventingsignificantimprovement．

Recently,Fu􀆳sgroupsurveyedvariationsinnitrogenuptakeratesofriceGRVsandidentifiedthatallelic
variationattheGROWTHＧREGULATING FACTOR４ (GRF４)locushad majorcausalimpact．They
demonstratedthatthe GRF４ＧDELLA interaction balanceenableshomeostaticcoＧregulation ofplant
growth,carbonfixation,andnitrogenassimilation,increaseofGRF４abundanceinGRVssubstantially
boostsGRV NUEandyield．GRF４ＧDELLAbalancethusprovidesarelativelysimplerouteforGRVs
NUE,atraitwhosegeneticcomplexityhadpreviously madeimprovementsdifficulttoachieve．This
findingwaspublishedinNature,asacoverstory．

Moreexcitingly,theyadvancedunderstandingoftheplantgrowthresponsetovaryingnitrogensupply,
withaparticularfocusonthemolecularmechanismviawhichnitrogensupplydeterminesGRVsyieldＧ
enhancingtillering．Theyusedgeneticscreeningandidentifiedaricengr５ (nitrogenＧmediatedtillergrowth
response５)mutantinwhichnitrogenＧpromotionoftilleringisabolished,andhencemolecularlydiscovered
thericeAPETALA２ＧdomaintranscriptionfactorencodedbyanNGR５allelethatpromotestilleringin
responsetovaryingnitrogensupply．TheyshowedthatnitrogenＧresponsive NGR５recruitspolycomb
repressivecomplex２(PRC２)togenomeＧwidepromotionofH３K２７me３histonemodification．Thisisthe
firstcasethatnitrogenpromotestilleringviathenitrogenＧpromoted NGR５repressionofstrigolactone
signalingandothershootＧbranchinginhibitory genesviachromatin modification,thusreducingthe
inhibitionoftilleroutgrowth．

TheydemonstratedthatNGR５isanoveltargetofGAＧGID１ＧSCFGID２ mediatedproteasomaldestruction．
ThisisthefirstreportofanonＧDELLAproteinbeingregulatedbytheGAＧGID１ＧSCFGID２ mechanism．
NGR５andDELLAinteractwithoneanotherandcompeteforinteractionwiththeGAreceptorGID１
explainsforthefirsttimewhyGRVsexhibittheenhancedtilleringNＧresponse．Thisstudyidentifiesan
importantbutpreviouslyunknownalternative(nonＧDELLA)pathwayofGAsignaling,whichaddstoa
growing understanding of how diverse modes of molecular and functional crossＧtalk between
phytohormonalsignalingandfertilizeruse
responsesfunctionintheenvironmentally
adaptiveregulationofplantgrowthand
development．Finally,theydemonstrated
thatincreased NGR５activityuncouples
tilleringfromNＧregulation,thusboosting
GRVs tillering and yield at low N
fertilizer levels． The manipulation of
GID１ＧNGR５ＧDELLAＧGRF４ regulatory
modulethusprovidesanovelbreeding
strategy for simultaneously ensuring
globalfoodsecurity and environmental
sustainability．


