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Abstract

In virtually all cells, store-operated Ca2+ entry signals are vital in controlling a spectrum of 

functions. The signals are mediated by STIM proteins in the ER and Orai channels in the PM 

which undergo a dynamic coupling process within discrete ER-PM junctional regions. This 

coupling is initiated by depletion of ER stored Ca2+ triggering STIM proteins to undergo an 

intricate activation process. Thereafter, STIM proteins become trapped in the ER-PM junctions 

where they tether and gate PM Orai Ca2+ channels. STIM1 exists as a dimer, with a single STIM-

Orai activating region (SOAR) buried in the resting protein that becomes exposed upon activation. 

An exposed region on SOAR including the Phe-394 residue forms a critical Orai1 interacting site. 

Using dimeric SOAR concatemers, we reveal only one of the two sites in the SOAR dimer is 

needed for Orai1 activation. This unimolecular interaction of SOAR with Orai1 suggests STIM1 

can cross-link Orai channels with important significance for Ca2+ signaling. A critical “nexus” 

region in Orai1 close to the STIM1-binding site can be mutated to constitutively activate the 

channel mimicking the gating action of STIM1. This indicates STIM1 remotely controls Orai1 

channel gating through an allosteric switch triggered by STIM1 binding only to the exposed C-

terminal tail of the Orai1 channel.
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Store-operated Ca2+ entry signals play a vital role in controlling a spectrum of cell functions 

in virtually all cell types (1). These signals are mediated by the combined actions of STIM 

proteins in the ER membrane and Orai channels in the PM. The two proteins undergo a 

dynamic coupling process within discrete ER-PM junctional regions (2–4). This coupling 

process is initiated in response to depletion of Ca2+ stored in the ER, which triggers the ER 

Ca2+-sensing STIM proteins to undergo an intricate activation process (2). Thereafter, the 

STIM proteins migrate and become trapped in the ER-PM junctions where they tether and 

gate Orai Ca2+ channels located in the PM (2–5). The opened Orai1 channel mediates Ca2+ 

signals critical in the control of gene expression, cell growth, secretion, and cell motility. 

The entering Ca2+ also plays an important role in the homeostatic control of cell Ca2+ and 

assuring that Ca2+ within the ER is maintained to protect the crucial protein processing 

functions of the ER. Although the STIM-Orai interaction is well established as being 

necessary for Orai channel activation, considerable uncertainty surrounds the molecular 

characteristics of the coupling process and how such coupling results in channel gating 

(3,5,6). Here we describe some recent advances in understanding the STIM-Orai coupling 

interface

The STIM-Orai Coupling Interface

The two STIM proteins, STIM1 and STIM2, are single transmembrane-spanning proteins 

resident in the ER membrane (2). Their activation and coupling with Orai channels in the 

PM are shown in Fig. 1A. A decrease in Ca2+ stored in the ER lumen is sensed by a pair of 

Ca2+-binding EF hand domains on the luminal N-termini of the STIM proteins. STIM 
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proteins exist as dimers (7,8), undergoing a scissor-like conformational rearrangement in 

response to Ca2+ store-depletion in which the N-terminal domains associate to induce an 

unfolding and extension of the C-terminal cytoplasmic domains (9). The C-termini of the 

STIM dimer includes a highly conserved compact region known generally now as the STIM-

Orai activating region (SOAR; 344–442) (10). Slightly longer regions were named the 

channel-activating domain (CAD; 342–448) (11) or the Orai1-activating small fragment 

(OASF; 233–450) (7). Remarkably, when expressed alone as a cytoplasmic protein, the 

SOAR domain from STIM1 is sufficient to completely activate the Orai1 channel (10). 

SOAR is the smallest functional unit of STIM1. The crystal structure of SOAR reveals it to 

be a dimer, each of the two peptides comprising four α-helices (12) (Fig. 1B). This dimeric 

SOAR structure seems to be preserved within the C-terminal STIM1 dimer, the SOAR dimer 

itself being an important core helping to hold the two STIM1 monomers together 

(7,8,12,13). In the resting STIM1 dimer, the dimeric SOAR unit remains occluded within the 

large folded cytoplasmic STIM1 C-terminus (13). After STIM1 activation and unfolding of 

its cytoplasmic domain, the extended STIM1 molecule becomes trapped in ER-PM junctions 

as a result of interactions between the lysine-rich far C-terminus of STIM1 and acidic 

phospholipids in the PM (11,14). Simultaneously, the now-exposed SOAR domain is able to 

directly bind to Orai channels in the PM causing them to be tethered in the ER-PM junctions 

and activated to allow entry of Ca2+ (12,13,15). The Ca2+ entry signals mediated by Orai 

channels trigger numerous Ca2+-dependent responses including calcineurin-induced NFAT 

dephosphorylation and transcriptional activation (16,17)

The plasma membrane Orai1 channel is revealed to be a hexameric multimer of Orai1 

subunits (18,19). Each Orai1 subunit of the hexamer is a four transmembrane-spanning 

protein. The N-terminal transmembrane helix (TM1) forms the Orai1 channel pore in the 

center of the hexamer (18). The second and third transmembrane helices (TM2 and TM3) in 

each subunit are closely packed around the pore, and the fourth (C-terminal) transmembrane 

helix (TM4) has a helical cytoplasmic extension known to be the major site of interaction 

with STIM proteins (11,18). The exact nature of the coupling between the unfolded STIM1 

and Orai1 channels is a critical question that is not yet understood (3,5,6). Curiously, the 

stoichiometry of STIM1-Orai1 coupling is variable (20,21). The greatest Orai1 channel 

activation occurs with a STIM1:Orai1 ratio of 2:1 (21,22), suggesting six STIM1 dimers 

interact with a single Orai1 hexameric channel. In contrast, recent structural studies with 

partial fragments of SOAR and the C-terminal STIM1-binding helices from Orai1, suggest a 

bimolecular interaction such that a STIM1 dimer binds to two adjacent Orai1 subunits 

within the Orai1 hexameric channel (23–25). This model would be consistent with a 

stoichiometry of 1:1, but would not explain how a variable stoichiometry might occur. Our 

studies, described here, suggest a different configuration of the STIM-Orai coupling 

interface.

Use of SOAR-dimer Constructs to Assess STIM-Orai Coupling

In order to better understand how STIM1-Orai1 coupling occurs, we utilized constructs that 

included mutation of an important residue (Phe-394) we recently identified in STIM1 as 

defining a crucial Orai1-binding site (26). We determined that although the SOAR region in 

STIM2 is almost identical to STIM1, the STIM2 molecule differs in having a leucine at the 
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equivalent position (Leu-485) which results in STIM2 having reduced affinity for Orai1 and 

functioning as only a partial agonist of Orai1 channel activation (Fig. 1C). When we mutated 

this residue to alanine, STIM1 worked only as a weak agonist of Orai1. Mutating this same 

STIM1 residue to a histidine (F394H) provided a powerful and complete block of the Orai1-

binding site and completely prevented STIM1 interacting with or activating the Orai1 

channel (26). Yet, despite blocking STIM1-Orai1 coupling, the F394 mutation does not 

change the STIM1 resting state or the ability of STIM1 to become activated by store-

depletion and move into ER-PM junctions.

We made a series of concatenated dimers of SOAR in which either one or both of the F394 

residues in each SOAR peptide were mutated to histidine. Based on the previously 

postulated bimolecular interaction with Orai1 subunits, we predicted that heterodimers of 

SOAR which included one normal monomer and one with the F394H mutation, would be 

nonfunctional. To our surprise, the heterodimers were fully functional in activating Orai1 

channels (27). This unexpected result reveals that full activation of the Orai1 channel 

requires only one of the two active sites on the SOAR dimer to activate the Orai1 channel.

Thus, although SOAR always exists as a dimer (expressed either by itself or inside the full-

length STIM1 molecule), it need only undergo monomeric interaction with Orai1 to fully 

open the channel. Indeed, the SOAR unit alone or within STIM1 must be a dimer to activate 

Orai1. Mutating the residues that hold the SOAR dimer together, prevents SOAR from 

binding or activating Orai1 channels (12,23,25). Thus, the R429 residue is known from 

crystallization studies (12) to mediate dimer-dimer interactions (see Fig. 1B) and the 

spontaneously occurring R429C mutation in humans causes loss of STIM1 function (25). 

But, complete dissociation of the SOAR dimer may not result from the R429C mutation – 

thus, it appears to only modify the SOAR dimer secondary structure, without causing 

monomer dissociation. In whole STIM1, the R429C mutation not only prevents coupling to 

Orai1, but also causes the entire STIM1 C-terminus to unfold exposing the K-rich terminal 

region causing constitutive movement into ERPM junctions but no channel activation (25). 

Our results with the F394H mutation in SOAR reveal that its effect on coupling is very 

different from the actions of the R429C mutation (27). Homodimers of STIM1 with the 

F394H substitution can still become activated by store-depletion and move into junctions as 

a result of exposure of the K-rich C-terminus being exposed and its binding to acidic 

phospholipids in the PM. The only deficiency it has is the functional coupling to Orai1 

channels which is required for Orai1 gating. Indeed, the F394 residue resides at a critical 

locus in the SOAR structure, at the prominently exposed apex of each of the SOAR 

monomers (Fig. 1B). This clearly contrasts with the R429 residue which is deeply buried 

within the residues involved in monomer-monomer interactions in the SOAR dimer (Fig. 

1B).

A Unimolecular Coupling Model for STIM1-Orai1 Interactions

Our results suggest a STIM-Orai coupling mechanism that is quite different to that 

previously proposed. Thus, the predominant model for coupling has been that SOAR dimers 

bind across two juxtaposed Orai1 subunits to activate the channel, as shown in Fig. 2A. 

Recent NMR studies were considered to support this bimolecular model (23,24). However, 
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those studies were based on short SOAR-derived peptides that had no Orai1-activating 

function. Moreover, the proposed Orai1-interacting sequences were exactly those same 

residues involved in SOAR-SOAR interactions that are buried deeply in the SOAR dimer. 

Another factor is that the site proposed earlier (23,24) did not include the exposed and 

highly active SOAR region surrounding the F394 residue that we suggest is a crucial locus 

for Orai1 interactions. Our surprising results with heteromeric SOAR concatemers suggested 

that a “unimolecular” interaction of SOAR with Orai1 is sufficient to activate the channel. 

This revealed for the first time that it is not necessary for both the symmetrical active sites in 

the SOAR dimer to be able to bind to adjacent Orai1 channel subunits in the bimolecular 

configuration shown in Fig. 2A. Instead, each monomer in the SOAR dimer can undergo a 

unimolecular interaction with a single Orai1 subunit as shown in Fig. 2B.

We sought to examine the validity of a unimolecular interaction model by investigating 

whether each monomer within the SOAR dimer molecule could independently interact with 

the STIM1-binding site on the Orai1 channel. It has been well established that that the 

cytosolic C-terminal peptide of Orai1 is the strong binding for STIM1 or SOAR as described 

in earlier studies (11,28). Therefore, we made a new construct by attaching this C-terminal 

35 amino acid Orai1 peptide (Orai1CT; residues 267–301) to the C-terminus of CFP, then 

linking the N-terminus of CFP to a PM-directed single transmembrane-spanning helical 

peptide (PMP) to give the construct shown in Fig. 2C (27). We expressed this construct 

(PMP-CFP-Orai1CT) in HEK cells together with our four YFP-tagged SOAR dimers 

containing either, two F394 (WT) residues, one F394H mutated residue (either the first of 

second unit in the SOAR dimer), or both SOAR dimers mutated to F394H. We quantitatively 

analyzed the FRET between PMP-CFP-Orai1CT and each of the YFP-SOAR dimers 

revealing that the homomeric WT-SOAR dimer could bind twice the amount of PMP-CFP-

Orai1CT compared to either of the two heteromeric SOAR-dimer units containing a single 

F394H monomer. From this result we were able to deduce that the SOAR dimer can indeed 

simultaneously bind to two separate STIM1-binding sites on Orai1 (Fig. 2D).

Implications of the Unimolecular Coupling Model

The finding that just one active site in the SOAR dimer is sufficient to activate Orai1 

prompted us to consider the utility of the other site. The observation that the dimeric SOAR 

unit in STIM1 can bind to two Orai1 C-termini indicates that STIM1 may be able to bridge 

between separate Orai1 channels. Thus, we hypothesize that cross-linking of Orai1 channels 

by STIM1 can give rise to clustering (Fig. 2E). A suggestion that the slightly larger CAD 

fragment from STIM could cross-link Orai1 channels had earlier been made from electron 

microscopy approaches (11). Interestingly, a more recent study has revealed uniform spacing 

between Orai1 channels clustered in ER-PM junctions by STIM1 with a distance of 

approximately 15 nm (29). The crystal structure of the hexameric Drosophila Orai channel 

gives a dimension across the cytoplasmic surface of the hexamer of approximately 7 nm, and 

from the SOAR dimer crystal structure the distance between F394 residues in the SOAR 

dimer is approximately 5 nm. The distance between centers would theoretically be 12 nm 

based on a model similar to Fig. 2E, however, some unfolding of the C-terminal STIM1 

binding site on Orai1 (18) might account for a larger distance bridged between channels by 

STIM1 dimers.
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A most interesting further correlative feature of the cross-linking model is that it provides an 

explanation for the variable stoichiometry of interaction reported for STIM1 and Orai1 (20–

22). The unimolecular coupling model we propose envisages six STIM1 dimers interacting 

with six single Orai1 channel subunits within the hexameric structure (Fig. 2F, left), giving a 

STIM:Orai1 stoichiometry of 2:1. Full activation still occurs with the SOAR-WT/F394H 

heterodimer since only one monomer of the dimer is required for channel activation (Fig. 2F, 

right). The earlier bimolecular model for STIM1-Orai1 interaction (23,24) would not be 

compatible with this observation nor with the 2:1 stoichiometry. A hypothetical lattice 

between STIM1 dimers and Orai1 channels (Fig. 2G) would have a variable STIM1-Orai1 

stoichiometry of between 1:1 and 2:1 dependent on the size of clusters formed, the larger the 

cluster, the closer the stoichiometry would approach 1:1. Thus, the model could explain the 

variable STIM1-Orai1 stoichiometry observed in functional studies. The operation of a 

STIM1-Orai1 lattice model may have great significance in enhancing the kinetics of 

activation and deactivation of channels and also in spatially restricting or “concentrating” 

Ca2+ entry signals which may be important for the differential activation of downstream 

effectors (16,17).

How Does STIM1 Cause Gating of the Orai1 Channel?

In a recent series of studies on Orai1 we identified a crucial segment that links the C-

terminal STIM-binding helical extension of TM4 (TM4-ext) with the closely apposed TM3 

helix in Orai1 (30). We termed this five-amino acid segment (residues 261–265 in human 

Orai1; LVSHK) the “nexus” through which information from the external STIM-binding site 

is transmitted to the core of the channel to mediate channel gating (Fig. 3). When the 

LVSHK nexus sequence in Orai1 is mutated to ANSGA, the channel is constitutively active 

and all the properties of the opened channel appear identical to those of the Orai1 channel 

activated by STIM1. Thus the mutation seems to exactly mimic the conformational change 

of the TM4-ext caused by STIM1-binding. The nexus has two regions – a “hinge” domain 

(SHK; 263–265)(18,31,32) and two residues that form a “hinge plate” (LV; 261–262) 

through which the nexus appears to be hydrophobically attached to TM3. The hinge region 

was studied earlier, and substitution with a proline or cross-linking with cysteine, locks the 

hinge and prevents binding of STIM1 and channel opening (31,32). But, the more crucial LV 

“hinge-plate” was not examined. It seems L261 can hydrophobically couple to L174 within 

the TM3 helix and this coupling mediates Orai1 channel gating. If we substitute L174 or 

L261 with charged residues we block STIM1-induced activation of the wildtype Orai1 

channel. If we replace both residues with cysteines and cross link them, we enhance channel 

activation. Thus, the nexus functions as a vital conduit between STIM1 binding and 

activation of the channel. We believe that the nexus mediates a coupling trigger between the 

TM4 and TM3 helices, and that this conformational change propagates through the tightly 

associated TM3, TM2 and TM1 helices to cause channel activation resulting from 

rearrangement of critical residues in the pore. This model is supported by experiments 

examining Tb3+ luminescence of purified Orai1 which show that STIM1 association with 

the cytoplasmic side of Orai1 causes a conformational alteration of the external entrance of 

the pore, in particular at the E106 residue that constitutes the Ca2+-selectivity, as well as 

adjacent residues in the pore, including V102 (33).
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Knowing that STIM1 (or, more specifically, the SOAR dimer in STIM1) undergoes a 

powerful interaction with the short cytosolic C-terminal peptide of Orai1, we asked the 

question whether this interaction was sufficient to activate the channel or whether STIM1 

needed to undergo an additional interaction with Orai1 for channel gating to occur. Thus, a 

considerable body of evidence is interpreted to conclude that, after tethering the Orai1 C-

terminus, STIM1 must undergo a second interaction with the cytosolic extension of the N-

terminal pore-forming transmembrane helix (TM1) which causes direct opening of the 

channel pore (6,11,28,31,33–39). Indeed, it has been suggested that certain external-facing 

residues of the TM1-extension are the sites at which STIM1 can bind to effectively “pull 

open” the channel pore to effect gating (33). Specifically, the three residues Leu-81, Ser-82 

and Lys-85 were implicated in this STIM1-mediated gating mechanism, and mutations in 

these residues prevented channel gating by STIM1. Using the STIM1-indedependent 

constitutively open Orai1-ANSGA construct, we mutated each of the three external TM1 

sites and found the channel function was blocked exactly the same as for STIM1-induced 

activation of wildtype Orai1. This strongly indicates that interaction of STIM1 with these 

three amino acids is not required for gating of the channel. Instead, these residues are likely 

necessary for the integrity of the channel and their alteration simply blocks channel function. 

We conclude that the strong interaction of STIM1 with the C-terminal TM4-extension of 

Orai1 appears to be both necessary and sufficient for channel gating. While channel gating 

by STIM1 does not require STIM1 binding to the Orai1 N-terminus, we do not rule out that 

STIM1 undergoes interactions with the N-terminal portion of Orai1. Indeed it is probable 

that such interactions are necessary for mediating the Ca2+-dependent inhibition that is a 

characteristic of Orai1 channel activation by STIM1 (30,40,41)

The ANSGA mutation of Orai1 is likely mediating the same conformational alteration of the 

Orai1 channel that STIM1 confers and hence is a powerful tool to study the open channel 

configuration. From its action we deduce that the STIM1 gating mechanism is restricted to a 

conformational change due to a discrete reconfiguration of just the C-terminal TM4 

extension close to the Orai1 nexus segment. In the hexameric Orai crystal structure, two 

adjacent Orai monomers interact through their TM4-extension sequences (Fig. 3). This 

interaction is nonsymmetrical and the two adjacent TM4 extensions differ in whether the 

hinge is almost straight (TM4-A) or bent close to 180° (TM4-B). The two TM4-extensions 

interact in an anti-parallel fashion, held together by hydrophobic interactions between the 

two lysine pairs (Leu-273 and Leu-276) shown in Fig. 3. Indeed, the hydrophobic pairing of 

these two TM4 extensions is required for STIM1 binding (32). Our new model proposes that 

STIM1 “teases apart” the TM4 extensions perhaps through interaction with the crucially 

important Phe-394 residue in the SOAR active site, described above. This separation of the 

two M4-extensions would cause the two SHK-hinges to flex, putting strain upon the LV-

hinge plates, and causing displacement of the closely attached TM4 Leu-261 and TM3 

Leu-174 residues. Thereafter, we proposed that a conformational change is propagated 

through the tightly clustered TM3/TM2/TMI helices, eventually leading to a reconfiguration 

of the mouth of the pore (the Glu-106) to open the channel. Our hypothetical activation 

mechanism for the channel envisages that STIM1 remotely controls opening of the outer 

pore by interaction only with the Orai1 C-terminus, without any direct contact of STIM1 

with the N-terminal TM1 Orai1 pore helix.
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In conclusion, our model for STIM1-induced Orai1 channel opening requires interaction of 

STIM1 only with the Orai1 C-terminus. This model is simpler than the previously suggested 

models involving interactions of STIM1 with both the C- and the N-termini of Orai1 

(6,11,28,31,33–39). Clearly, the Orai1 channel has closed and open configurations, and we 

speculate that the binding of STIM1 to the C-terminal TM4 extension of Orai1 is sufficient 

to induce an allosteric transition from the closed to the open state. As described above, the 

interaction of STIM1 with the Orai1 channel was also somewhat simpler than previously 

envisaged, requiring only one of the two active sites of the SOAR dimer for full activation of 

the channel (27). Therefore, we conclude that Orai1 channel activation is mediated by a 

rather simple interaction between a monomeric active SOAR unit within the STIM1 dimer 

and just the cytoplasmic C-terminal TM4 extension of the Orai1 channel. Clearly, further 

study is needed to determine exactly how the conformational change from this interaction is 

transmitted within the Orai1 channel hexamer to induce the pore helices to transition into the 

open state.
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HIGHLIGHTS

• A critical exposed region in STIM1 is the active site for Orai1 binding

• Only one Orai1-activating site on the STIM1 dimer is required for channel 

gating

• The Orai1 nexus region remotely controls channel gating by STIM1
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Figure 1. 
The coupling interface between STIM1 and Orai1. (A) Overall scheme for activation and 

coupling between the STIM1 dimer in the endoplasmic reticulum (ER) and Orai1 channel in 

the plasma membrane (PM). STIM1 is shown in its resting state (left) and activated state 

after store depletion and dissociation of luminal Ca2+ (right). The Orai1 channel is shown in 

its resting closed state (left) and activated open state coupled to the STIM1 protein (right). 

The STIM1 domains shown include the STIM-Orai activating region (SOAR), the lysine-

rich C-terminus (K-rich), the flexible C-terminal domain (flex C-term), the transmembrane 

region (TM), the sterile-α motif (SAM), and the Ca2+-binding EF-hand segment. (B) 

Structure of dimeric SOAR domain from STIM1 revealing the four α-helical domains (α1, 

α2, α3, and α4), the active STIM1-binding site residue, Phe-394, and the structurally 

important Arg-429 residue. (C) Detail of the α2 domain of SOAR to show the wildtype 

Phe-394 residue, and substitutions of this residue with leucine (found in STIM2) or with 

alanine or histidine which block the interaction with Orai1.
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Figure 2. 
Interactions between the SOAR dimer from STIM1 and the Orai1 channel. (A) The 

bimolecular SOAR-Orai1 coupling model, involving the interaction of the active sites of 

both of the two SOAR monomers in the SOAR dimer with two adjacent subunits of the 

Orai1 channel to effect pore opening. Only two Orai1 subunits from the Orai1 channel 

hexamer are shown. SOAR is shown as the concatemeric dimer construct with two wildtype 

F394 residues, and tagged with YFP. (B) The unimolecular SOAR-Orai1 coupling model, in 

which only one of the two SOAR monomers in the SOAR dimer is required to interact with 

a single Orai1 channel subunit to induce gating. The concatemeric SOAR heterodimer dimer 

construct has one wildtype SOAR unit and one F394H mutated SOAR unit. (C) Scheme 

showing attachment of the Orai1 C-terminal STIM-binding peptide (the M4 extension of 

Orai1) to the plasma membrane-directed peptide (PMP) linked to CFP (PMP-CFP-

Orai1CT). (D) Result of FRET experiments revealing that two PMP-CFP-Orai1CT units can 

bind to a single SOAR dimer. (E) Hypothetical cross-linking of Orai1 channels through 

unimolecular interactions with dimeric SOAR. (F) Scheme showing theoretical arrangement 

of SOAR dimers around a hexameric Orai1 channel. The unimolecular coupling model 

predicts that both the wildtype SOAR homodimer (left) and the heterodimer (right) of SOAR 

containing one SOAR-F394H mutant unit (blue), would still both bind to and fully activate 
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Orai1. (G) Hypothetical clustering of Orai1 channel hexamers through cross-linking by 

dimeric SOAR molecules.
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Figure 3. 
Predicted structure of Orai1 based on the crystal structure of Drosophila Orai. The full 

hexamer (left) comprises six Oai1 subunits, arranged as three dimers, each dimer consisting 

of one “A” and one “B” Orai1 monomer. A magnified version of just one dimer (right) 

reveals that dimers are held together by interactions between the two TM4 extensions (TM4-

ext) on the monomers which are either straight (TM4-A; pink) or bent (TM4-B; hot pink) at 

the hinge/nexus region (cyan). The antiparallel binding of between the two TM4 extensions 

in the dimer is mediated by cross-interactions between the Leu-273 and Leu-276 residues on 

each monomer, as shown. We suggest that STIM1 binds to the TM4 extensions (1) causing 

them to dissociate (2) and the hinge to flex (3). Flexion of the hinge causes the hinge plate 

reside (Leu-261) to be displaced thereby displacing the closely-coupled Leu-174 residue on 

the TM3 helix (4). Thereafter, the allosteric alteration is propagated through the TM3, TM2 

and TM1 helices (5) causing the E106 selectivity filter in the Orai1 pore to be displaced to 

open the channel (6).
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