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“CRACking the molecular components of store-operated calcium entry”

Receptor-mediated Ca2+ signals are caused by inositol 1,4,5-trisphosphate-induced 
Ca2+ release from intracellular stores, followed by Ca2+ entry through plasma 
membrane Ca2+ channels that are activated as a result of store depletion. This 
process of store-operated Ca2+ entry has been extensively studied and the current
mediating Ca2+ entry (termed Ca2+ release--activated Ca2+ current, or ICRAC) has 
been thoroughly characterized. However, the molecular components involved in this 
mechanism have been identified only recently, when extensive RNAi screens revealed 
stromal-interacting molecule (STIM1) and the CRAC Modulator CRACM1 (Orai1) as 
required components of store-operated Ca2+ entry and ICRAC. The single membrane 
spanning STIM1 protein likely senses ER Ca2+ levels by virtue of its luminal facing EF-
hand domain and accumulates into ER puncta close to the plasma membrane in 
response to store depletion, whereas CRACM1 represents the pore-forming unit of the 
channel itself. Overexpression of both proteins is required to reconstitute store-
operated CRAC currents and results in massive CRAC channel activation and store-
operated Ca2+ entry in response to store depletion. The presentation will highlight the 
most recent advances in our understanding of the molecular components of store-
operated Ca2+ entry.
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