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AMPKＧmediatedactivationofMCUstimulates
mitochondrialCa２＋entrytopromote

mitoticprogression

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．PanXin(潘欣)andProf．ZhangXueMin(张学敏)attheStateKeyLaboratoryofToxicologyand
MedicalCountermeasures,InstituteofPharmacologyand Toxicology,NationalCenterofBiomedical
Analysis,recentlyreportedthatamitochondrialCa２＋transientisessentialformitoticprogression,which
waspublishedasacoverstoryinNatureCellBiology (２０１９,２１:４７６—４８６)．

Howcellsregulateandrespondtoenergydemandisanimportantandunansweredquestioninbiology．
Mitosisrepresentsoneofthehighestenergydemandingprocessesacellencounters．Sincemitosisisa
relativelyrapidprocess,itnecessarilyrequiresanacuteincreasein ATPproduction．However,how
mitoticcellssensethisenergydemandandsignaltotheenergygenerationmachinerytoproduceenough

Figure　Working model for AMPKＧmediated MCU activation and
mitochondrialCa２＋transientinacuteenergyproductionforpropermitotic
progression．

energyfortimelycelldivisionremainspoorlyunderstood．
Inthisstudy,theyunexpectedlyobservedarapidmitochondrialcalciumburstinmitoticcells,termed

mitochondrialCa２＋ transient,whichismediatedbytherecentlyidentified MCU．Theyshowthatthe
mitochondrialCa２＋transientisaresponsetotheacuteenergystressobservedduringearlymitosis．Thisis
achievedby mitosisＧspecific MCU phosphorylationandactivationbytheenergysensorAMPK．MCUＧ
mediatedrapidcalcium influxintothe mitochondria boosts ATP productiontorestoretheenergy

homeostasis．Thisacuteenergygeneration
mechanismisessentialforproperspindle
microtubule dynamics and spindle
checkpoint inactivation which ensure
timelychromosomesegregation．Moreover,
theyshowthatMCUＧdeficientmicedie
during mid gestation with increased
mitotic delay and apoptosis in their
tissues．Thesefindingsdemonstratea
novelmechanism by whichcellssense
acuteenergy needsto directlycontrol
MCU for rapid ATP production in
mitosis．

Thesefindingsrevealamechanismof
mitochondrial metabolic adaptation to
acutecellularenergystress．Thistypeof
fastacting switch may be a general
strategyforcellstotimelysenseenergy
demandstoovercometheenergeticstress
during a number of diverse energyＧ
consumingcellularprocesses．


