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Decipheringmolecularcodescontrolthe
morphogenesisofthecerebellum

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheBeijingMunicipalScience
andTechnologyCommission,theresearchteamledbyInvestigatorWuHaiTao(吴海涛)attheInstitute
ofBasicMedicalSciences,AcademyofMilitary MedicalSciences,uncoveredthenovelcriticalmolecule
namedRack１ (ReceptorforactivatedCkinase１)playsanessentialroleforthedevelopmentofthe
cerebellum,whichwaspublishedinPNAS (２０１９,１１６(１０):４６６１—４６７０)．

Cerebellum morphogenesisiscriticallyimportantinnormalbraindevelopment．Thedevelopmental
deficitsofthecerebellumcanresultinmotorandhighercognitivedysfunctions．Thecellularandmolecular
assemblyofthecerebellarcortexconstituteanidealmodelforstudyingneuronalpropertiesandcortical
circuitryformation．

Regardingthe molecular mechanisms underlying cerebellar developmenthave notyetbeenfully
understood,inthiswork,Wu􀆳sgroupsystematicallyanalyzedandrevealedacriticalfunctionofRack１,a
WD４０Ｇrepeat(WDR)domaincontainingscaffoldingprotein,intheregulationofcerebellarmorphogenesis．
Theyfoundthatduringembryonicandearlypostnataldevelopment,Rack１oppositelyregulatesWnt/βＧ

Figure　WorkingmodelforRack１incerebellardevelopment．

cateninandSonichedgehog(Shh)signalingpathwaysindistinctdevelopmentalstages．
Clinically,dysfunctional Wnt/βＧcatenin and Shh signalingincerebellargranule neuronsarealso

associatedwith medulloblastoma,the mostcommon malignanttypeofpediatricbraintumor．More
importantly,theyfoundthatRack１Ｇmediatedstabilizationofhistonedeacetylase１(HDAC１)/HDAC２is
essentialfortheactivationofShhsignalingingranuleneuronprogenitors (GNPs)duringcerebellar
development．SuppressionofHDAC１/HDAC２activityinthedevelopingcerebellumphenocopiestheRack１
mutant．GiventhatHDACshaveemergedaspromisingtargetsinpreclinicalantiＧmedulloblastomadrug

development, the Rack１Ｇmediated
regulation of HDAC１/HDAC２ in
GNPsdescribedinthisstudyrevealsa
potential signaling pathway in
medulloblastomapathogenesis,which
requiresfurtherexploration．

Interestingly,recenthumangenetic
studieshaveshowntheimportanceof
WDRgenesinbraindisorders,notably
in intellectual disabilities associated
withmicrocephalyandabnormalneural
development． Rack１ has been
previouslyshowntoregulateneurite
outgrowth and dendritic transport,
suggestingabroaderroleofRack１in
theregulationofneuraldevelopment
and brain disorders in addition to
controllingcerebellarmorphogenesis．


