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ThefunctionofthehistonevariantH２A．Z
onDNAreplicationoriginselection

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchledbyDr．LiGuoHong (李国红)andDr．Zhu MingZhao(朱明昭)fromthe
InstituteofBiophysicsoftheChineseAcademyofSciences,hasdemonstratedthatthehistonevariant
H２A．ZfacilitatesthelicensingandactivationofearlyDNAreplicationorigins,whichwaspublishedin
Nature(２０２０,５７７:５７６—５８１)．

DNAreplicationisatightlyregulatedprocessthatensuresthepreciseduplicationofthegenomeduring
cellproliferation．Ineukaryotes,DNAwrapsaroundhistoneoctamerstoformchromatininthenucleus．
ThelicensingandactivationofDNAreplicationoriginsareregulatedbyboththeDNAsequenceand
chromatinfeatures．However,thechromatinＧbasedregulatorymechanismsremainlargelyuncharacterized．

Figure　Originselection:H２A．ZnucleosomesbindSuv４２０H１directly
(①)toestablishH４K２０me２onchromatin(②),whichthenrecruitsORC１
(③)tobindtoreplicationorigins(④)．Originfiring:H２A．ZＧSuv４２０H１Ｇ
H４K２０me２ＧORC１axisselectivelylicenseand activateearlyreplication
origins．(TheimagebyDr．Lislab)

Inthisstudy,throughbiochemicalandcellbiologicalapproaches,theyfoundthatH２A．ZＧcontaining
nucleosomesbinddirectlytothehistonelysine methyltransferaseenzymeSUV４２０H１,promotingthe
demethylationofhistone H４ onitslysine２０residue．The H２A．Z with H４K２０me２ modification
nucleosomesthenrecruitedORC１(originrecognitioncomplexsubunit１)tohelpaccomplishthelicensing
ofDNAreplicationorigins(Figure)．

Inaddition,throughgenomeＧwidestudiesin HeLacells,theirresultsshowedthatthesignalsof
H４K２０me２,ORC１andnascentDNAstrands(indicatingactiveDNAreplicationorigins)coＧlocalizewith
H２A．Z,andthedepletionofH２A．ZresultsindecreasedH４K２０me２,ORC１andnascentＧstrandsignals．
H２A． ZＧregulated replication
origins have a higher firing
efficiencyandearlierreplication
timing compared with other
origins．

Furthermore,theyconditionally
knockedout(CKO)H２az１/H２az２
inTcellsandfoundthatinH２A．Z
CKO micetheactivated T cells
havedefectsincellproliferationand
DNAreplication．

Insummary,thisstudydescriＧ
besanovelepigeneticregulation
mechanismforDNAreplication
originselectionandoffersanew
way of understanding DNA
replicationregulationineukaryoＧ
tes．Importantly,thisregulatory
pathwaycanpotentiallyserveas
atargetforcancertreatmentand
regulation of T cell function
duringimmunotherapy．


