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FOXO３ＧengineeredhumanESCＧderived
vascularcellspromotevascular
protectionandregeneration

Figure　AputativemodeldescribingtheroleofFOXO３enhancementinthe
maintenanceofvascularcellshomeostasis．

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchteamledbyProf．LiuGuangHui(刘光慧)attheCASNationalLaboratoryof
Biomacromolecules,InstituteofBiophysics,ChineseAcademyofSciences,generatedtheworld􀆳sfirst
geneticallyenhancedhumanvascularcellsbytargetingasinglelongevitygene,FOXO３．Thisstudywas
recentlypublishedinCellStemCell(２０１９)asacoverstory．

Regenerativemedicineistheprocessofreplacing,engineeringorrejuvenatinghumancells,tissuesor
organstorestorenormalhumanfunction．Transplantingcellsobtainedviainvitrodifferentiationintothe
lesionsitespromotestheregenerationofdamagedtissuesandrestoresthehomeostasisandfunctionof
tissuesandorgans．However,theoutcomeofexistingtherapeuticapproachesisfarfromoptimal．Safety
concernsregardingstemcells,suchastheriskofgeneＧeditingＧassociatedtumorigenesisareamajorbarrier
tothewidespreadapplicationofthistechnology．

FOXO３,anevolutionarilyconservedlongevityfactor,functionsasanimportantregulatortodelay
cellularsenescence,resistvariousstressesandmaintaincardiovascularhomeostasis．ActivationofFOXO３
counteractsmalignanttransformationofcellsbypromotingtheexpressionoftumorsuppressorgenesand
maintaininggenomestability．

Liu􀆳sgroupgeneratedthegeneticallyenhancedhumanvascularcellsviageneＧeditingtechnologyandrevealeda
newmechanismforthelongＧlivedproteinFOXO３inmaintaininghumanvascularhomeostasisthroughsixyearsof
effort．Inthisstudy,usinggenomeediting,theyreplacedtwonucleotidesinexon３oftheFOXO３geneinhuman
cellsthatinhibitedthephosphorylationandsubsequentnuclearexportanddegradationofFOXO３,thuspromoting
thenucleartranslocationoftheFOXO３proteinandexpressionofitstargetgenes．

FOXO３ＧenhancedvascularcellsexhibitedimprovedselfＧrenewalandincreasedresistancetooxidative
injurycompared withthoseofwildtypecells．Whentestedinatherapeuticcontext,theypromoted
vascularregenerationinamousemodelofischemicinjuryandwereresistanttotumorigenictransformation

both in vitro and in vivo．
Mechanistically,constitutively active
FOXO３conferredcytoprotectionby
transcriptionallydownregulating
CSRP１．

Thefindingsprovethefeasibility
ofusinggeneＧeditingstrategies
to obtain highＧquality, safe
humanvascularcellgraftsand
makeitpossibletoscaleupand
standardize the generation of
suchcellsfortherapeuticuse．
Thisstudyprovidesapromising
option for future regenerative
medicine．


