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The role of intracellular Ca®* and phosphoinositide coupling for
Metabolic diseases
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Intracellular calcium
(Ca®*)andphosphoinositides(PIPs)arecrucialforregulatingcellularactivitiessuc
hasmetabolismandcellsurvival.CellsmaintainpreciseintracellularCa® andPIPle
velsviatheactionsofacomplexsystemofCa?*channels,transporters,Ca2+ATPas
es,andsignalingeffectors,includingspecificlipidkinases,phosphatases,andpho
spholipases.RecentresearchhasshedlightonthecomplexinterplaybetweenCa?*
andPIPsignaling,suggestingthatelevatedintracellularCa®*levelsnegativelyregu
latePIPsignalingbyinhibitingthemembranelocalizationofPIP-bindingproteinsca
rryingspecificdomains,suchasthepleckstrinhomology(PH)andCa*‘independen
tC2domains.Thisdysregulationisoftenassociatedwithcancerandmetabolicdise
ases.PIPsrecruitvariousproteinswithPHdomainstotheplasmamembraneinresp
onsetogrowthhormones,whichactivatesignalingpathwaysregulatingmetabolis
m,cellsurvival,andgrowth.However,abnormalPIPsignalingincancercellstrigger
sconsistentmembranelocalizationandactivationofPIP-bindingproteins.Intheco
ntextofobesity,anexcessiveintracellularCa2+levelpreventsthemembranelocali
zationofthePIP-bindingproteinsAKT,IRS1,andPLC3viaCa**-PIPs,contributingt
oinsulinresistanceandothermetabolicdiseases.Furthermore,anexcessiveintra
cellularCa*levelcancausefunctionaldefectsinsubcellularorganellessuchasthe
endoplasmicreticulum(ER),lysosomes,andmitochondria,causingmetabolicdis
eases.ThisreviewexploreshowintracellularCa?*overloadnegativelyregulatesth
emembranelocalizationofPIP-bindingproteins.




