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B３domaintranscriptionfactorsregulatetheembryonic
resettingofvernalizationinArabidopsis

Withthesupportbythe NationalNaturalScienceFoundationofChina,theresearchteamsfrom
ShanghaiCenterforPlantStressBiology,ChineseAcademyofSciences,whichareledbyDr．HeYueHui
(何跃辉)andDr．DuJiaMu (杜嘉木)(nowattheSouthernUniversityofScienceandTechnology),
respectively,collaboratedtodiscoverthemechanismthatregulatestheembryonicresettingofparental
vernalizedstateinArabidopsisbyB３Ｇdomaincontainingtranscriptionfactors．Thisworkwaspublishedin
NaturePlants(２０１９,５(４):４２４—４３５)．

Floweringtimeregulationisakeybiologicalprocesswhichguaranteesthereproductivesuccessof
plants．Vernalization,whichreferstotheprolongedcoldexposurebeforeplantstoflower,isanimportant
floweringtimeregulatingpathway．InArabidopsis,thegeneencodingMADSＧboxtranscriptionrepressor
FLC(FloweringLocusC)isthekeyregulatinglocusinthevernalizationpathway．TheexpressionofFLC
isabletorepressflowering．GeneticandepigeneticregulationsatthislocusplayimportantrolesinfineＧ

Figure　B３ＧCMEbindinghasdistinctrolesindifferentdevelopmental
stages．

tuningfloweringtime．
PreviouscollaborativestudybyDr．He􀆳slabandDr．Du􀆳slabhasidentifiedacisＧelementinthefirst

intronofFLClocus,whichwasnamedColdMemoryElement(CME)．CMEcanmediatethesilencingof
FLCbyvernalization．TheyalsoidentifiedtwoB３ＧdomaincontainingtransＧactingfactorsVAL１ (VP１/
ABI３ＧLIKE１)andVAL２,whichcandirectlybindtotheCMEandrecruitPRC２componentstomediate
PolycombsilencingatFLClocus．However,howthissilencingofFLCisresetinplantembryoesremained
unclear．Inthisnewpaper,thesamecollaborationteamsledbyDr．YuehuiHeandDr．JiamuDufound
anotherpairofB３ＧdomaincontainingtranscriptionfactorsLEC２ (LEAFYCOTYLEDON２)andFUS３
(FUSCA３)whichfunctionatearlyembryogenesisandcompete with VAL１/２in CME binding．To
understandtheunderlyingmechanism,theysolvedthestructuresofVAL１,FUS３,andLEC２incomplex
withtheCMEcontainingDNA,andfoundallthreeproteinsadoptatypicalβＧbarrellikefold,witha
similarpositivelyＧchargedDNAbindinginterface．TheyspecificallyboundCMEDNAusingacombination
ofhydrophilicandhydrophobicinteractions．InvitrobindingassayindicatesthatVAL１andFUS３bind
CMEwithsimilarbindingaffinity．TheseresultsfurtherconsolidatetheideathatVAL１/２andFUS３/

LEC２competein CME binding．Then,
they further showed that FUS３/LEC２
recruitsscaffoldingproteinFRI(FRIGIDA)
tothe FLC locus,which may further
recruitgeneactivatingcomplexestothe
locusandpromoteFLCexpression．Thus,
competitivebindingofFUS３/LEC２resets
theactiveexpressionstateofFLCduring
embryogenesisandsetupnewvernalization
requirementsforthenewgenerationplant．
Thisstudyhighlightstheimportantroleof
B３domainＧcontainingproteinsinflowering
timeregulationandgivenewinsightsinto
the molecular mechanisms underlying
embryonicresettingofchromatinstates．


