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Theoriginsofrepopulatedmicroglia
inthebrainandretina

InFebruary２０１８,tworesearcharticleswererespectivelypublishedinNatureNeuroscience (２０１８,
２１(４):５３０—４０)andCellDiscovery (２０１８,４(１):９)todeciphertheoriginsofrepopulatedmicrogliain
thebrainandretina．Thesetwostudies,supportedbytheNationalNaturalScienceFoundationofChina,
wereledbyDr．PengBo(彭勃)atShenzhenInstitutesofAdvancedTechnology,ChineseAcademyofSciences．

Theregenerativecapabilityofthecentralnervoussystem (CNS)islargelylimitedduetotheintrinsic
propertiesandexternalenvironments．Oncethebraingetsinjured,itisimpossibletorepairandrestorethe
tissuetothenormalsituation．Thisnotionhasbeenchallengedbyarecentstudy．Microgliacanrepopulate
the whole CNS afteracute depletion． However,the origins ofrepopulated microglia are highly

Figure　Theoriginsofrepopulated microgliainthebrain
(A)andretina(B)．

controversial．
Dr．Pengandhiscolleaguessuccessfullydecipheredtheoriginofrepopulatedmicrogliainthebrainbya

seriesoffatemappingapproaches．Theydemonstratedthatallrepopulatedmicrogliainthebrainwere
derivedfromtheproliferationofafew microgliasurvivingonpharmacologicalablation(＜１％),andthe
dividing microglia transiently expressed
Nestin (FigureA)． The results thus
provided solid evidence that repopulated
microgliaweresolelyderivedfromresidual
microgliaratherthandenovo progenitors,
indicating the absence of microglial
progenitorcellsintheadultbrain．

Moreover,Dr．Pengandhiscolleagues
foundthatinhibitionofCSF１Reliminated
allresidentmicrogliaintheretina(１００％)
and new microglia emerged and rapidly
repopulatedthewholeretinaafterremoval
ofCSF１Rinhibition．Theyfurtherfound
thatrepopulatedretinalmicrogliahavetwo
populationsofdistinctorigins:thecenterＧ
emergingmicrogliaweresolelyderivedfrom
residual microglia in the optic nerve,
whereasthe peripheryＧemerging microglia
werederivedfrommacrophagesintheciliary
body/iris(FigureB)．Byusingthemicroglial
repopulationmodel,theauthorsthusforthe
firsttimeobservedarobustandmassivecell
regenerationintheadultmammalianretina．
Furthermore,they firstidentified extraＧ
retinalorigins of microgliain the adult
retina,sheddingnewlightontheoriginsand
maintenanceofmicrogliaintheretina．


