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SmallＧmoleculetargetingofoncogenicFTO
demethylaseinacutemyeloidleukemia

WiththesupportoftheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,thelaboratoryledbyYangCaiGuang (杨财广)from ShanghaiInstituteofMateria Medica,
ChineseAcademyofSciences,hasidentifiedapotentialtherapeuticsmallmoleculefortreatingtheacute
myeloidleukemia(AML)bytargetingtheoncogenicRNAdemethylaseFTO,whichwaspublishedin

Figure　Schematicdiagram ofsmallＧmoleculartargeting ofthe
oncogenicFTOdemethylase．

CancerCell(２０１９,３５:６７７—６９１)．
In２０１５,Yangslabidentifiedmeclofenamicacid(MA)asaselectiveinhibitorofFTOdemethylation

overALKBH５bycollaborationwithLuoslabatShanghaiInstituteofMateriaMedicaandJiaslabat
PekingUniversity．In２０１７,ChenslabfromtheUniversityofChicagoreportedthathighlevelsofFTO
demethylaseresultinproＧsurvivalsignalinginparallelwithablockindifferentiationinleukemiccells,
whichsuggestedthefunctionalimportanceofFTOinAMLpathogenesis．However,thecellularactivityof
MAstillneedstobesignificantlyimprovedinordertoprobethebiologicalimpactofinhibitingFTO
demethylasesonhumandisease．

Inthisstudy,thescientistssuccessfullydevelopedtwoselectiveFTOinhibitorsthroughstructureＧbased
rationaldesignandchemicaloptimization,namelyFB２３andFB２３Ｇ２,whichwereshowntoinhibitAML
cellproliferation．Morestrikingly,bothinhibitorswereshowntoincreasedifferentiationofcells,thereby
preventingAMLpropagation．Moreover,FB２３Ｇ２ wasshowntoinhibitprimaryleukemiastem cells,
therebydisruptingAML maintenanceaswell．FB２３andFB２３Ｇ２treatmentmimickedtheknockdownof
FTOgeneandsignificantlyincreasedtheASB２andRARAwhiledecreasingtheMYCandCEBPAprotein
abundanceinanm６AmodificationＧdependentmannerinbothNB４andMONOMAC６AMLcells．Lastly,FB２３Ｇ２
displayedafavorablepharmacokinetic
profile and exhibited therapeutic
efficacyintreating a patientＧderived
xenoＧtransplantedAMLmousemodel．

Epitranscriptomics is a rapidly
evolving fieldin biology．Emerging
evidencesuggeststhatthederegulation
of RNA methylation contributes to
humandiseases．Veryfewinhibitors
for regulation of RNA methylation
havebeencharacterizedandevenless
seems to be clinically applicable,
however, which exists in sharp
contrasttofactorsofDNAandhistone
epigenetics． This study provides a
primaryproofＧofＧconceptthattargeting
epitranscriptomic RNA demethylase
maybeanewoptionforantiＧleukemia
therapy．AsRNA demethylaseshave
been related to various types of
cancers,theirfindings willhavean
extensive influence on the cancer
therapybytargetingepitranscriptomic
RNAmethylationinthefuture．


