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LiquidＧliquidphaseseparationofArabidopsis
transcriptionalrepressorVRN１

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheMinistryofScienceand
TechnologyandChina,theresearchteamledbyProf．LaiLuHua (来鲁华)atBNLMS,Collegeof
Chemistryand Molecular Engineering,PekingＧTsinghua Centerfor Life Sciences,and Centerfor
QuantitativeBiology,Peking UniversityrecentlyreportedthatArabidopsistranscriptionalrepressor
VRN１undergoesliquidＧliquidphaseseparationwithDNAinAngewChemIntEd (２０１９,５８:４８５８—

４８６２)．ThisresearchuncoversthemechanismofDNAinducedVRN１phaseseparationandprovidesnovel
insightofphaseseparationmediatedtranscriptionalrepression．Zhou HuaBin,agraduatestudentfrom
Lai􀆳sgroup,isthefirstauthorofthispaper．

GenomicinformationencodedinDNAistightlypackedinthenucleus,whichformsdistinctchromatin
domains．Thesechromatinstructurescontrolgenetranscriptionandregulatemanyphysiologicalprocesses,

includingvernalization．Vernalizationistherequirementofexposuretoaprolongedcoldtreatmentbefore
acquiringtheabilityofflowering．Vernalization１ (VRN１)isanimportanttranscriptionalfactorthat

promotesvernalizationbystablyrepressingthetranscriptionofFLC,themajorrepressorofflowering．

Figure　ChargepatternsintheVRN１IDRdetermineitsphasebehaviorwith
DNA．ThenegativeＧchargeＧabundant mutantdoesnotdemix with DNA,
while positiveＧchargeＧrich mutant forms precipitation with DNA．
IncorporationofbothacidicandbasicpatchesgeneratesliquidＧliquidphase
separationwithDNAincisorintrans．

However,thedetailedmechanismofVRN１inducedgenesilencingisstillelusive．
Lai􀆳sgroup,incollaborationwithProf．QuLiJia(CollegeofLifeSciences,PekingUniversity),and

Prof．QiZhi (Centerfor QuantitativeBiology,Peking University),found VRN１ undergoesphase
separationwithDNAbothinvitroandinvivo．VRN１containstwoB３DNAbindingdomainsflankedbyalong
intrinsicdisorderregion (IDR)．Theyfound multivalentVRN１ＧDNAinteractionsareimportantforphase
separation．Using single molecule
DNA Curtains,theyfound VRN１
nucleates and compacts DNA to
form puncta． Furthermore,the
chargepatternsofIDRin VRN１
modulateitsphasebehavior,both
acidic patch and basic patch are
importantfor liquidＧliquid phase
separation．Moreexcitingly,VRN１
formsliquidＧlikepunctainthenucleus
of plant cells,indicating phase
separation may beimportantfor
downＧstream generepression．More
followＧup studies are needed to
elucidatehowVRN１regulatesgene
expression and vernalization in
Arabidopsisthroughphaseseparation．


