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CRAC channels actisted by the depletion of intracellular €astores provide a major pathway for’Ca
entry in mawy cell types. Characteristic properties of GRAhannels include high selectivity for €aover
monavalent cations, feedback inhibition by permeating Cenown as fast C& dependent inaatition (FCDI),
and block by lav external pH (Malaye & Nelson, 1995). The functional CRAchannels are composed of a
tetramer of the Orail proteins, which forms the channel pore, and a protein called stromal interaction molecule 1
(STIM1), a C&* binding protein that plays the role of &aensor in the endoplasmic reticulum (Sokiodbhl .,

2006). The glutamate 106 residue (E106) in a predicted transmembrane domain of Orail has been reported t
act as the selewity filter and to play a role in FCDI of CRAchannels (‘dmashiteet al., 2008). In this wrk
we shov that glutamate 106 is also a protonation site responsiblgfgg block at lav pH.

STIM1 and Orail were pv@usly subcloned into pCMV-Sporté and the GFP co-expressaugor
pAdTrack-CMV (Scrimgeouret al., 2009). The Orail E106D mutation was generated using pCMV
Sport6-Orail as a template according to the protocol specified by the QuikChange |l site-directed mutagenesis
kit (Stratagene). Whole-cell patch clampingsaperformed at room temperature using a computer based patch-
clamp amplifier (EPC-9, HEKA Elektronik) and PULSE software (HEKA Elektronik).

| crac Mediated by heterologously expressed Orail and STIM1 was inhibited ipHleeaching virtually
complete block at pH 5.5. The apparent pKa of CRAannel pH dependence was#08L (n=4). The E106D
Orail mutant, which has higher selectivity for*Naver Ca2* and is blocked by Ca in time and wvltage
dependent manner @vashiteet al., 2008), showed no such dependence on pH. In contrast, lowering pH from
7.4 to 6.3 or belv increased the amplitude of the current and reducedxtkateof inactvation at ngative
potentials suggesting that the®C&lock of N& current was reduced. The apparent pKa of the block 6f Na
conductance through E106D mutant by Gaas 6.1+0.1 (n=4). Iivestigation of C&* currents mediated by this
mutant in the absence of all permeable mvalemt cations in the external solutiorvealed that FCDI of E106D
is much faster than that of WT Orail and is progvebsreduced at lower external pH.

Overall, these results suggest that ring ajaige chages at position 106 in the Orail pore controls not
only the selectivity of the channel, but also contributes to a cammehanism of FCDI and accounts for the
pH dependence of CRAchannel.
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