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The cytoplasmic calcium level incells is tightly regulated and, at resting state, the calcium is kept
at very low-level. After stimulation, the cytoplasmic CaZ is enhanced at a thousand to ten
thousand-fold increase and this calcium is known to be an important for downstream signal ing event such
as cell activation, differentiation, proliferation or effector function. Intracellular Ca* increase
is mainly provided from two sources; One is transient Ca* release from endoplasmic reticulum (ER) and
another is Ca* entry from outside space. In the case of immune cells, stimulation generates the second
messenger inositol-1,4, 5-trisphosphate, which binds to its receptor in the ER membrane, leading to the
rapid and transient of Ca® release from ER stores. In turn, the decrease of ER luminal Ca? triggers
the opening of Ca?* channels in the plasma membrane, which can induce a sustained influx of extracel lular
Ca*. These processes are known as store-operated CaZ (SOC) influx, which is essential pathway for
maintaining a sustained Ca? signaling.

Here we revealed the Orail and Orai2 was essential Ca? channel in DT40 B cells and its function is
dependent on STIM1. Orail- or Orai2-deficient DT40 B cells had normal SOC influx, whereas
Orail/Orai2—double deficient cells showed marked reduction of SOC influx. Back-transfection of Orail
or Orai2 cDNA inOrail/Orai2-double deficient cells s ful ly restored the defect, but STIM1 introduction
can not rescue it, indicating that Orai activity is dependent on STIMI.Furthermore, we detected
co—-localization and FRET increase of STIMI-YFP and Orai1-CFP under conforcal microscopy after
stimulation, indicating that store-depletion induced the cluster formation of STIM1 and Orail in close
proximal region to plasma membrane.




