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Therapeuticstrategyoftargetingepigenetic
crosstalkforEZH２Ｇaberrantsolidtumors

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theteamledbyGeng MeiYu (耿美玉),DingJianandTan MinJiaatShanghaiInstituteof
MateriaMedica(SIMM),ChineseAcademyofSciencesrevealedthemechanismsthatessentiallydetermine
thetherapeuticresponsetoEZH２inhibitorsandproposedtherapeuticsolutionsforEZH２Ｇaberrantsolid
tumors,whichwaspublishedinCell(２０１８,１７５(１):１８６—１９９)

Theabnormalepigeneticregulationiscloselyrelatedtotheprognosisofavarietyofhumantumors
humancancer．EZH２,a histone methyltransferasesubunitofa Polycombrepressorcomplex,is
recurrentlymutatedinseveralformsofcancerandishighlyexpressedinnumerousothers．Nevertheless,
bothpreclinicalandclinicalevidencesuggesttheverylimitedbenefitofEZH２Ｇtargetedtherapiesinboth
hematologicalandsolidtumors．ThereappearstobeanapparentdisparitybetweentherecurrentEZH２
aberrationsinhumancancersandonlysmallsetsofcancersindeedbenefitedfromthetreatment．This

Figure　 Upper:MLL１facilitated H３K２７acetylation
drives oncogenic transcriptional reprogramming to
EZH２inhibition．Lower:therapeutic strategies for
EZH２ＧaberranttumorsonthebasisofMLL１expression
andfeedbackMAPKactivation．

remainsamajorbarrierintranslationalmedicineforEZH２targetedtherapies．
Tounderstandthemolecularbasisbehind,thescientistsfromSIMMdiscoveredthatEZH２inhibition

couldleadtoagloballandscapechangeofhistonemarks．Amongthegloballyalteredhistonemarks,a
specificinterplaybetweenmethylationandacetylationonhistoneH３lysine２７(H３K２７meＧH３K２７ac)was
notedandshowntobecriticalfordeterminingthedrugresponsetotheEZH２inhibitionviaH３K２７ac
associatedtranscriptionaloutput．Thestudyfurthersubstantiallyextendedearlierobservationsbyshowing
thata methyltransferase,mixedＧlineageleukemia
１(MLL１),plays a key role in allowing the
occurrenceof H３K２７ac．MLL１formsacomplex
withp３００andfacilitatesp３００Ｇcatalyzed H３K２７ac
uponPRC２inhibition．Theintrinsic MLL１level
variesbetweenthedifferentcancers,whichexplains
thedifferentialH３K２７acresponsebetweencancer
cells despite the similarly suppressed H３K２７me
level．

These mechanistic insights led to a further
discovery that concurrent inhibition of H３K２７
methylationandacetylationresultsintranscriptional
repressionand,incertaincancersubsets,MAPK
pathway dependency． With study in preＧclinical
modelsencompassingabroadspectrum ofEZH２Ｇ
aberrant solid tumors,the study demonstrated
strategiesincluding acombination of EZH２ and
BRD４inhibitorsoratripleＧcombinationincluding
MAPKinhibitiondisplayrobustefficacywithvery
tolerabletoxicity．Thesefindingstogethersuggesta
personalizedtherapeuticstrategyofpatientstratification
andprecisionmedicineforEZH２Ｇaberranttumors．


