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Warmstressmodulatesembryonic
corticaldevelopment

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchteamledbyProf．JiaoJianWei(焦建伟)attheCASKeyLaboratoryofStemCell
andReproductiveBiology,InstituteofZoology,ChineseAcademyofSciences,uncoveredtherelationship
betweenheatstressandembryoniccerebraldevelopment,whichwaspublishedinScienceAdvances(２０２０,

Figure　TRPM２regulatesbraindevelopmentinhyperthermia．

６(１))．
Duringpregnancy,variousstimulicanleadtoabnormalneuraldevelopment．Amongthem,heatstressis

animportantstimulusforboththemotherandfetusduringpregnancy,andmaternalthermalhomeostasis
iscriticalforfetalsurvivalandontogenesis．Studieshaveshownthatmaternalfeverduringthegestation
periodisassociatedwithcongenitalheartdefectsandneuraltubedefects．However,itislargelyunknown
whetherheatstress,suchashyperthermia,disturbsneurogenesisandcorticaldevelopment．

Afterwarmchallengeinpregnantmice,theproliferationratioofneuralstemcellsintheembryonic
cerebralcortexincreased,whiletheproportionofdifferentiatedneuronsdecreased．Besides,heatＧtreated
miceshowedamarkedaugmentationofTRPM２expression,whichisaheatＧactivatedcalciumchannel,in
theVZ/SVZoftheneoＧcortex．IthasbeenpreviouslyreportedthatTRPM２isassociatedwithavarietyof
neurodevelopmental/neurologicaldisorders,includingbipolardisorder,neuropathicpain,andParkinson􀆳s
disease．

Inthelateststudy,inordertofurtherexplorewhetherTRPM２playsauniqueroleinneurogenesis
duringembryonicbraindevelopment,theresearchersstudieditsfunctionbyspecificallyknockingdown
TRPM２inneuralstemcells．TheyfoundthatTRPM２Ｇdeficientmiceexposedtoheatshowreducedneural
stemcellproliferationandaprematureshiftinRGdifferentiation,butitwillnotcausethisphenotypein
thematernalenvironmentatnormaltemperatures．FurtherresearchhasshownthatTRPM２affects
embryonicneuraldevelopmentbyregulatingthetranscriptionfactorSP５inhyperthermia．Previousreports
indicatethatSP５playsanimportantroleinaffectingthepluripotencyofmouseembryonicstemcells．

Intermsofspecificmechanisms,researchers
revealed an important role of TRPM２ in
modulatingSP５expressionbyinhibitingthe
phosphorylation ofβＧcateninin sustaining
neuralprogenitorselfＧrenewalduring heat
stress． Additionally, the heatＧinduced
proliferation defects caused by TRPM２
knockdown or knockout can be partially
rescuedbytheoverexpressionofSP５．

Collectively,thesefindingsrevealthatthe
heatsensorproteinTRPM２hasanovelrole
in modulatingcorticalneurogenesisduring
hyperthermia conditions． These findings
provide new insightsto further elucidate
neurologicaldisordersassociatedwithheatstress
andrevealnewstrategiesfortreatment．


