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Introduction

According to GLOBOCAN 2018, Pancreatic ductal adenocarcinoma (PDAC) is the seventh leading cause of cancer-related death in the world with an estimated 432,242 deaths occurring in 2018 [START_REF] Bray | GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries[END_REF]. Pancreatic cancer has a 5-year survival rate of only 9%, which is a consequence of an asymptomatic course of the disease till the late incurable stages, as well as of a high resistance of this cancer to existing chemotherapies and radiotherapies [START_REF] Christenson | Current and emerging therapies for patients with advanced pancreatic ductal adenocarcinoma: a bright future[END_REF][START_REF] Zeng | Chemoresistance in Pancreatic Cancer[END_REF].

Pancreatic cancer chemoresistance is multifactorial as a result of the interaction between pancreatic cancer cells, cancer stem cells, and tumor microenvironment .

Mechanisms contributing to therapeutic escape observed in PDAC include, among others, gene mutations, aberrant gene expression, and deregulation of many signaling pathways. Thus, understanding the physiology of pancreatic cancer cells is of great importance as it can reveal novel approaches for treating this cancer.

Cancer is generally caused by defects in the mechanisms controlling cell proliferation and cell death. Calcium ions are central to these phenomena and thus are inextricably linked to cancer initiation (regulation of autophagy, senescence etc.) and progression (regulation of proliferation, migration and apoptosis resistance) [START_REF] Prevarskaya | Ion Channels in Cancer: Are Cancer Hallmarks Oncochannelopathies?[END_REF].

The malignant transformation of a cell is generally associated with a major rearrangement of the Ca 2+ signaling toolkit, leading to enhanced proliferation, invasion, apoptosis resistance and overall cancer progression. However, it should be noted that calcium signaling can also contribute to the suppression of tumorigenesis at both early and late stages by regulating such important processes as autophagy, senescence and apoptosis [START_REF] Prevarskaya | Ion Channels in Cancer: Are Cancer Hallmarks Oncochannelopathies?[END_REF][START_REF] Prevarskaya | Targeting Ca 2+ transport in cancer: close reality or long perspective?[END_REF].

Store-operated calcium channels (SOCs) represent one of the major calcium-entry pathway in non-excitable cells and are widely distributed in various cell types. SOCs are plasma membrane ion channels activated in response to the Endoplasmic Reticulum (ER) Ca 2+ stores depletion and thereby provide Ca 2+ for ER stores refilling as well as for signaling purposes [START_REF] Smyth | Activation and regulation of store-operated calcium entry[END_REF][START_REF] Parekh | Store-operated calcium channels[END_REF]. The major molecular components of SOC are stromal interaction molecule 1 (STIM1) and ORAI1 proteins. ORAI1 constitutes a plasma membrane calcium channel and STIM1 represents a mostly ER-localized single-transmembrane domain protein, functioning as an ER calcium sensor.

Following ER Ca 2+ stores depletion, STIM1 translocates to ER regions near the plasma membrane, where it interacts with and activates ORAI1 channel, thereby mediating store-operated calcium entry (SOCE) [START_REF] Prakriya | Regulation of CRAC channel activity by recruitment of silent channels to a high open-probability gating mode[END_REF][START_REF] Roos | STIM1, an essential and conserved component of store-operated Ca2+ channel function[END_REF]. Although ORAI channels and their regulator STIM1 were originally identified and described as key components of store-operated highly calcium-selective SOC channels, it is now clear that these proteins are equally essential components of the agonist-activated, storeindependent calcium entry pathway mediated by the arachidonic acid-regulated calcium-selective (ARC) channel. ARC channels display biophysical properties that closely resemble those of CRAC channels but, whereas the latter is formed exclusively by ORAI1 subunits, the ARC channel is formed by a combination of ORAI1 and ORAI3 subunits. Orai3 is a highly conserved paralogue of Orai1 [START_REF] Shuttleworth | Orai3--the "exceptional" Orai?[END_REF]. Indeed ORAI1 and ORAI3 proteins show a high degree (∼82%) of conservation and can associate with each other to form an heteromeric channel sharing the same high selectivity for calcium as ORAI1 homomeric channel in physiological conditions [START_REF] Shuttleworth | Orai3--the "exceptional" Orai?[END_REF].

Similar to ORAI1, ORAI3 appears to have a broad expression pattern [START_REF] Shuttleworth | Orai3--the "exceptional" Orai?[END_REF][START_REF] Bertin | The ion channel TRPV1 regulates the activation and proinflammatory properties of CD4 + T cells[END_REF][START_REF] Trebak | ORAI Calcium Channels[END_REF], but in contrast to ORAI1, ORAI3 is an exclusively mammalian protein. In estrogen receptor-positive breast cancer cells ORAI3 (but not ORAI1) has been shown to mediate SOCE [START_REF] Motiani | A novel native store-operated calcium channel encoded by Orai3: selective requirement of Orai3 versus Orai1 in estrogen receptor-positive versus estrogen receptor-negative breast cancer cells[END_REF]. In prostate cancer cells, we previously showed that ORAI3 overexpression leads to the formation of more ORAI1/3 heteromers promoting cell proliferation (via arachidonic acid-mediated Ca 2+ entry) while decreasing the formation of homomeric ORAI1 (SOC) channels [START_REF] Dubois | Remodeling of channel-forming ORAI proteins determines an oncogenic switch in prostate cancer[END_REF]. In non small cell lung cancer it has been described that pharmacological inhibition or knockdown of Orai3 reduces SOCE and cell proliferation via cell cycle arrest [START_REF] Ay | Orai3 Constitutes a Native Store-Operated Calcium Entry That Regulates Non Small Cell Lung Adenocarcinoma Cell Proliferation[END_REF]. Moreover, ORAI3 increased expression was also reported to mediate decreased SOCE sensitivity to reactive oxygen species (ROS) in human T helper (Th) lymphocytes and siRNA against ORAI3 rendered effector Th cells more redox-sensitive. [START_REF] Bogeski | Differential redox regulation of ORAI ion channels: a mechanism to tune cellular calcium signaling[END_REF].

We have previsouly shown that ORAI1 and STIM1 are expressed in PDAC where they mediate SOC and participate to chemotherapeutic resistance in PDAC [START_REF] Kondratska | Orai1 and STIM1 mediate SOCE and contribute to apoptotic resistance of pancreatic adenocarcinoma[END_REF]. The role of ORAI3 in these processes remains however elusive to this date. Here we demonstrate that ORAI3 channels (1) are overexpressed in PDAC samples from patients (2) are overexpressed in PDAC cell lines compared to normal human pancreatic duct epithelial (HPDE) H6C7 cell line and (3) that their knockdown affected SOCE. More specifically, we show that ORAI3 silencing increases SOCE in PDAC cell lines, while decreasing it in HPDE. We also demonstrate the role of ORAI3 in proliferation, cell cycle and viability in MiaPaCa2 cells. We further demonstrate that silencing of ORAI3 impairs pancreatic tumor growth in vivo via apoptosis induction, suggesting that ORAI3 could represent a potential therapeutic target in PDAC treatment. Cells were transfected with 40 nM of siRNA against ORAI3 or luciferase here after siCT (Eurogentec, France, or Dharmacon Inc., Fremont, CA, USA) using Hyperfect transfection reagent (Qiagen Inc.), following manufacturer's instructions. siRNA sequences were: siCT 5'-CUUACGCCUGAGUACUUCGA(dTdT)-3'; siOrai3 5′-UUGAAGCUGUGAGCAACAUA (dTdT)-3′

Material and methods

Cell culture and transfection

Antibodies and reagents

Thapsigargin (TG) (1138) was obtained from Tocris. Mouse anti-PCNA (PC10) was ordered from Santa Cruz (sc-56). Rabbit polyclonal anti-PARP and PARP cleaved antibody were obtained from Cell Signaling (Cell Signaling 9542s). Mouse anti-Actin (A5441) was obtained from Sigma and Hoechst 33258 from Invitrogen.

Calcium imaging

Pancreatic cancer cells were grown on glass coverslips prior to carrying out calcium imaging experiments. Ratiometric dye Fura-2/AM (F1221, Invitrogen) was used as a Ca 2+ indicator. Cells were loaded with 2 μM Fura-2/AM for 45 min at 37 o C and 5%CO 2 in corresponding culture medium and subsequently washed three times with external solution containing (in mM): 140 NaCl, 5KCl, 1 MgCl2, 2 CaCl2, 5 Glucose, 10 Hepes (pH 7.4 adjusted with NaOH). Coverslips were then transferred in a perfusion chamber on a microscope stage (Nikon Eclipse Ti). Fluorescence was alternatively excited at 340 and 380 nm with a monochromator (Polychrome IV, TILL Photonics Gmbh) and captured at 510 nm by a CCD camera (QImaging). Acquisition and analysis was performed with MetaFluor 7.7.5.0 software (Molecular Devices Corp.). Analysis of the ER calcium content has been calculated using the area under the curve of the calcium changes after thapsigargin administration in the absence of extracellular Ca 2+ to estimate endoplasmic reticulum calcium content as described in [START_REF] Bidaux | 4TM-TRPM8 channels are new gatekeepers of the ER-mitochondria Ca2+ transfer[END_REF] 

RT-PCR

Total RNA was extracted using TRI reagent (Sigma) and treated with DNAse (Ambion). cDNA was synthesized by reverse transcription. qRT-PCR was performed in a real-time thermal cycler Cfx C1000 (Biorad) using EvaGreen Supermix (Biorad).

Primers are listed in Table 1. was determined by counting at least 500 cells in random fields.

Table 1. List of primers used for qPCR

Western blotting

Cells were washed with cold PBS and lysed in ice-cold buffer containing: 1% Triton X-100, 150 mM NaCl, 5 mM EDTA, 1% Sodium deoxycholate, 10 mM PO4Na2/K buffer, a protease inhibitor cocktail (Sigma-Aldrich) and a phosphatase inhibitor cocktail PhosSTOP (Roche). Lysates were centrifuged at 15,000×g at 4°C for 15 minutes to remove cell debris and supernatant protein concentration was determined by the BCA protein assay kit (Pierce Biotechnology). 30 μg of total protein were subjected to SDS-PAGE followed by transfer to PVDF or nitrocellulose membranes using the Trans-Blot® SD semi-dry transfer cell (Bio-Rad). The membranes were blocked in a 5% fat-free milk containing TNT buffer (Tris-HCl, pH 7.5, 140 mM NaCl, and 0.05% Tween 20) for 1h at room temperature (RT). The membranes were next incubated overnight at 4°C with primary antibodies, and then for 1 h at RT with secondary antibodies conjugated to horseradish peroxidase. After washing, the membranes were processed for chemiluminescence detection using Luminata Western HRP substrate (Milipore). Image J software was employed for quantitative analysis.

Cell viability assay

Cells were seeded at 10,000 cells/well on 96-well plates in normal medium. The cells were treated either with siRNA for 48h in complete media. Cell viability was monitored using the CellTiter 96 Aqueous One Solution cell proliferation assay (Promega), on the basis of the cellular conversion of the colorimetric reagent MTS

[3,4-(5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium salt] into soluble formazan by dehydrogenase enzymes found only in metabolically active cells. Following treatment cells were incubated with reagent solution and absorbance was recorded at 490 nm wavelength using an ELISA plate reader (Molecular Devices).

Clonogenic assay

The MiaPaCa2 cells were seeded in a 6-well plate in normal medium (500 cells per well) and transfected with siCT or siORAI3. The next day the medium was changed and cells were left to recover for 10 days. Cells were then washed with PBS and fixed with methanol:acetic acid (3:1) for 5 min at room temperature. Cells were then stained with 0.5% crystal violet (in methanol) for 2h, washed with tap water and dried. Cell colonies were then photographed and counted.

Cell cycle analysis

MiaPaCa2 cells were seeded in 6-cm dishes in normal medium and transfected with either siCT or siORAI3. After 96 hours, cells were collected by trypsinization, centrifuged and washed with PBS and fixed overnight with 70% ice-cold ethanol at -20 °C. Fixed cells were treated with RNAse A (100 μg/ml) for 15 min at room temperature, and stained with a PBS-based solution containing Propidium Iodide (50 μg/ml). Cell cycle was analyzed with Cyan LX9 cytometer (Beckman Coulter, France) and data were processed with Summit 4.5 software (Beckmann Coulter, France).

Confocal microscopy

Cell images were obtained using confocal laser scanning microscope (LSM 700, Carl Zeiss MicroImaging GmbH) with a Plan Apochromat 40×/1.3 numerical aperture oil immersion objective. Images were analyzed with Zeiss LSM Image Browser software or Fiji [START_REF] Jy | Fiji: an open-source platform for biological-image analysis[END_REF] and prepared for publication in Adobe Photoshop.

Animal experiments

Studies involving animals, including housing and care, method of euthanasia, and experimental protocols, were conducted in accordance with local animal ethical committee guidelines (C59-00913; protocol CEEA 202012) of the University of Lille.

MiaPaCa2 cells were plated in T75 flasks. After reaching 80% confluency, cells were washed with PBS, trypsinized, washed and centrifuged (1000 rpm/5 min). Two millions cells were resuspended in 50% (v:v) Matrigel (BD Biosciences, 100µL) and were then injected subcutaneously into 6-to 8-week-old female nude mice. After tumor formation, mice were injected i.p.with siRNA diluted in sterile PBS on a daily basis. After a week (day 1) tumors were measured every 4 days and tumor volume was calculated as volume= (length x width^2)/2.

Bioinformatic analysis of public PDAC data set

ORAI1 and ORAI3 gene expression have been determined using Gene Expression Omnibus (GEO). Data were extracted and analysed using R and BioConductor package to convert probe IDs during the microarray analysis workflow as decribed.

[20].

Data analysis

Data were analyzed using Origin 7.0 (Microcal Software). Statistical analysis was performed using Student's t-test, and p<0.05 was considered as significant.

Asterisks denote: * -p<0.05, ** -p<0.01 and *** -p<0.001.

Results

ORAI3 is over-expressed in PDAC tumors compared to normal tissue.

We 1A).

ORAI3 is differentially expressed in PDAC and H6C7 cell lines.

We then analyzed the expression of ORAI3 at the mRNA level using qRT-PCR technique on several PDAC models (BxPC3, Capan1, MiaPaCa2 and Panc1), a model derived from a metastatic ascite (ASPC1) and an immortalized normal human pancreatic duct epithelial (HPDE) cell line (H6C7). We found that ORAI3 is expressed in all cell lines tested. The level of expression is higher in PDAC cells compared to HPDE cells, increasing from a 2 to 7 fold change depending on cell lines (Figure 1B). Alternatively, ER calcium stores were depleted by a preincubation in 0 Ca 2+ extracellular solution for 30 min. SOCE was stimulated by the addition of 10mM Ca 2+

Involvement of ORAI3 in SOCE in

to the extracellular media. This protocol was performed on MiaPaCa2, Capan1 and Panc1 cell lines. We again observed in siORAI3-transfected cells a significant increase of SOCE amplitude compared to control (siCT, Figure 3A-C). Efficiency of siRNAs transfection at 48h was confirmed using qRT-PCR (Figure S2 G-K).

As mentioned in the introduction, ORAI3 is known to be able to interact with ORAI1 to form the ARC channel activated by arachidonic acid (AA). We thus performed calcium imaging on normal HPDE cells and cancerous MiaPaCa2 exposed to AA. As shown in Figure 3D, normal cells in 2mM calcium HBSS do not respond to AA (8 µM) contrary to MiaPaCa2 cells (Figure 3D). Moreover, in cells pre-treated with AA (30min/ 8µM), TG-induced SOCE is drastically decreased. These results suggest that the AA-induced recruitment of ORAI1 to form ARC channels with ORAI3 could impede the formation of SOC channels and thus limit SOCE in PDAC cells.

It has been described that SOC inhibitors induce proliferation defects in pancreatic cell lines including Panc1 and MiaPaCa2 [START_REF] Woods | Fendiline inhibits proliferation and invasion of pancreatic cancer cells by interfering with ADAM10 activation and β-catenin signaling[END_REF][START_REF] Khan | Calcium Release-Activated Calcium (CRAC) Channel Inhibition Suppresses Pancreatic Ductal Adenocarcinoma Cell Proliferation and Patient-Derived Tumor Growth[END_REF]. We have selected Synta66, which does not affect STIM1/ORAI1 interaction but directly blocks ORAI1 pore, to evaluate its effect on cell proliferation. We observed that Synta66 (5µM/DMSO) decreases MiaPaCa2 proliferation by 20% after a 48h treatment compared to control cells (treated with DMSO) (Fig S2 A). We then performed experiments combining siRNA treatments with SOC inhibition, and we observed the same effect of Synta66 on cells treated with siCT or siORAI3. Proliferation was measured at day 3, a time point where we see the effects of ORAI3 silencing. As presented in the corresponding MTS assay, we do not observe more inhibition of proliferation in cells silenced for ORAI3 than in cells treated with siCT + Synta66 (Fig S2 B). These results strongly support our previous conclusions that ORAI1/ORAI3 heteromers control PDAC cells proliferation, with little to no impact of ORAI1 homomers.

ORAI3 influences PDAC cells proliferation and morphological changes.

Our next goal was to examine how ORAI3 silencing affects PDAC cells proliferation.

Panc1, Capan1 and MiaPaCa2 cells were plated on 96-well plates, and were either left untransfected (CT) or transfected with siCT or siORAI3 for 48h. Cell proliferation was monitored 48h later (i.e. 96h after beginning the experiment) using CellTiter 96

Aqueous One Solution cell proliferation assay (MTS assay). ORAI3 silencing significantly reduced proliferation rate in the three cell lines tested, suggesting that ORAI3 regulates PDAC cells proliferation (Figure 4A, 4B & 4C).

Interestingly, starting from day 2 after siORAI3 transfection, we observed remarkable changes in PDAC cells morphology. Observation under light microscopy revealed a significant increase in cell size, an unusual cell shape, as well as cell flattening for siORAI3-transfected MiaPaCa2, BxPC3 and Panc1 cells compared to siCTtransfected cells (Figure 4D).

For subsequent experiments, we focused on the role of ORAI3 in MiaPaCa2 cells, as ORAI3 silencing in these cells induced the most significant changes in both morphology and cell number.

ORAI3 controls cell proliferation and cell cycle progression in MiaPaCa2.

First, to confirm the role of ORAI3 in MiaPaCa2 proliferation, we performed manual cell counting as well as immunodetection of widely used proliferation marker PCNA (proliferating cell nuclear antigen). Consistent with our previous results, ORAI3

silencing reduced the number of MiaPaCa2 cells (Figure 4E) and decreased PCNA expression (Figure 4F). Given that ORAI3 controls MiaPaCa2 proliferation, we next investigated if it regulates cell cycle progression in these cells. Flow cytometry analysis revealed that ORAI3 silencing significantly altered cell cycle distribution.

More specifically, the fraction of cells in G2/M phase significantly increased in siORAI3-transfected cells compared to siCT-transfected cells. This effect was accompanied by a concomitant decrease in G0/G1-phase population (Figure 4G).

These data suggest that ORAI3 silencing in MiaPaCa2 cells induces proliferative blockade via cell cycle arrest in G2/M phase.

ORAI3 silencing impairs cell viability and clonogenic survival in MiaPaCa2

cells.

To ensure the effective knockdown of ORAI3 over an extended period of time, cells were retransfected with either siCT or siORAI3 on the 5th day. Interestingly, starting from day 4 post initial siORAI3 transfection, a decrease in cell viability became evident (Figure 5A). We next checked if ORAI3 is important for cell clonogenic survival. Cells were plated on 6-well plates at a density of 500 cells/well and transfected with siORAI3 or siCT. The next day the medium was changed and cell were left to recover for 10 days. Cell colonies were then photographed and counted.

ORAI3 silencing resulted in a significant reduction in clonogenic survival (Figure 5C), again suggesting the prosurvival role of ORAI3 in MiaPaCa2 cells.

ORAI3 silencing induces mitotic catastrophe followed by caspasedependent apoptosis in vitro.

ORAI3 silencing resulted in significant changes in nuclear morphology. Interestingly, along with an increase in "classical" apoptotic condensed/fragmented nuclei, we also observed many cells with multiple nuclei/micronuclei, the morphological hallmark of mitotic catastrophe (MC) (Figure 5D, 5E & 5F ). We therefore next assessed whether ORAI3 silencing induces apoptosis in MiaPaCa2 cells. Cells were transfected with siORAI3 (to ensure the continuous knockdown of ORAI3, cells were transfected with siORAI3 at day 1 and 5) and collected after 10 days. We have confirmed that ORAI3 silencing induces caspase-dependent apoptotis by using TUNEL assay (Figure 5G), and by showing an increase in PARP cleveage (Figure 5H and 5I), which is a crucial mediator of caspase-dependent apoptosis.

Thus, we conclude that siRNA-mediated knockdown of ORAI3 in MiaPaCa2 cells initially results in decreased proliferation and cell cycle arrest (in G2/M phase), and then leads to cell death through mitotic catastrophe and apoptosis.

ORAI3 silencing inhibits tumor growth and promotes apoptosis in vivo.

To test whether ORAI3 silencing could impair tumor growth in vivo, we conducted experiments using nude mice bearing MiaPaCa2-derived xenografts. To achieve ORAI3 knockdown in tumors, siORAI3 was injected i.p. on a daily basis. Animals from control group were injected with siCT. Tumor growth was significantly reduced in siORAI3-treated animals compared to control (Figure 6A & 6B). This impairment of tumor growth correlated with downregulation of ORAI3 mRNA expression in tumors from siORAI3-treated mice (Figure 6C & 6D). Using TUNEL staining on thin tumor sections, we observed an important induction of apoptosis in siORAI3 tumors when compared to siCT treated mouse, which could explain the impairment in tumor growth observed (Figure 6E).

This result suggests that targeting ORAI3 could potentially represent a beneficial strategy in pancreatic cancer treatment.

Discussion

In this study, we show that ORAI3 is expressed in human PDAC tumor samples and in several PDAC and HPDE cell lines. Moreover we show that ORAI3 is more expressed in human pancreatic cancer tissue versus paired normal pancreatic tissue, and that ORAI3 gene expression is higher in cancer cell lines compared to a HPDE cell line. These expression patterns indirectly suggest that ORAI3 could have a role in the increased survival capabilities of pancreatic cancer cells. Considering that ORAI3 has been shown to participate to SOCE in several cell types and to be involved in different pathologies such as cancer, we here tested if this proteinforming channel is involved in SOCE in PDAC cells. Interestingly, ORAI3 silencing increased SOCE in PDAC cell lines, while decreasing it in a HPDE cell line. These results suggest that ORAI3 acts as a SOCE repressor in cancer cells, whereas in normal cells ORAI3 could potentially contribute to SOCE. Although these results seemingly contradict previously published data, we can propose a possible explanation. ORAI3 has been shown to mediate SOCE in estrogen receptor positive breast cancer cells as well as in non small cell lung adenocarcinoma cells [START_REF] Motiani | A novel native store-operated calcium channel encoded by Orai3: selective requirement of Orai3 versus Orai1 in estrogen receptor-positive versus estrogen receptor-negative breast cancer cells[END_REF][START_REF] Ay | Orai3 Constitutes a Native Store-Operated Calcium Entry That Regulates Non Small Cell Lung Adenocarcinoma Cell Proliferation[END_REF].

However, along with ORAI1, ORAI3 has been reported to be an important component of the so called store-independent arachidonate-regulated Ca 2+ (ARC) entry, as well as of a store-independent leukotriene-C4-regulated Ca 2+ (LRC) entry [START_REF] Shuttleworth | Orai3--the "exceptional" Orai?[END_REF][START_REF] González-Cobos | Store-independent Orai1/3 channels activated by intracrine leukotriene C4: role in neointimal hyperplasia[END_REF]. In addition, the increased expression of ORAI3 in prostate cancer has been demonstrated to promote cell proliferation by increasing ARC-mediated calcium entry. Here we show, that arachidonic acid treatment induces (1) an increase of cytosolic calcium concentration in a pancreatic cancer cell line but not in a normal pancreatic cell line (HPDE) and ( 2) a decrease of SOCE in pancreatic cancer cells.

ARC channels are heteromeric membrane calcium channels formed by the association of ORAI1 and ORAI3 proteins. SOC channels can be either homomeric complexes formed by ORAI1 proteins, or heteromeric complexes made of ORAI1 and ORAI3 proteins. Therefore, an increase in ORAI3 expression would favor the formation of more heteromeric ORAI1/ORAI3 calcium channels (that can be ARC or SOC), while impeding the formation of homomeric ORAI1 calcium channels. If so, ORAI3 silencing would "liberate" ORAI1 from potential heteromeric complexes formation, so that more homomeric ORAI1 complexes can be formed, thus leading to SOCE increase. It has been shown in breast cancer cell lines that ORAI3 participation to the SOCE changes the calcium selectivity of the current [START_REF] Motiani | A novel native store-operated calcium channel encoded by Orai3: selective requirement of Orai3 versus Orai1 in estrogen receptor-positive versus estrogen receptor-negative breast cancer cells[END_REF].

Recently, Yoast and colleague developped this concept by using single, double, and triple gene deletion of native ORAI channels in HEK cells. They demonstrate that by working together, ORAI channels can shape the cytosolic Ca 2+ signal [START_REF] Yoast | The native ORAI channel trio underlies the diversity of Ca 2+ signaling events[END_REF]. In this paper, authors also demonstrate that the incorporation of ORAI3 and ORAI2 with ORAI1 fine-tunes SOC channel activity, a result supporting our observation that SOCE increases after ORAI3 silencing.

Interestingly, in "normal" HPDE cells, ORAI3 seems essential to native SOCE in contrast to cancer cells. Conceptually, these results suggest that in cancer there is a possibility of greater "plasticity" in the molecular organization of SOCE that is not found in normal cells. In other words, ORAI3 could change its "specialization" during malignant transformation, and thus cancer and normal cells could use ORAI3 in different ways and possibly for different purposes.

Beside its role as a protein-forming channel, a non-canonical role of ORAI3 has been described [START_REF] Borowiec | Are Orai1 and Orai3 channels more important than calcium influx for cell proliferation?[END_REF]. The authors demonstrated that ORAI1 and ORAI3 proteins could be more important than calcium influx to control cell proliferation (in HEK and Hela cells), and that this process is probably independent of ICRAC and Iarc. To address that question, further investigations with the design of ORAI3 pore mutants and specific cell culture conditions (low extracellular calcium concentration, intracellular calcium chelators) are needed to distinguish canonical (calcium-mediated) and noncanonical (calcium-independent) role(s) of ORAI3 in proliferation and apoptosis.

Furthermore, we have shown that ORAI3 silencing in MiaPaCa2 cancer cells results in decreased proliferation and cell cycle arrest (in G2/M phase). These results strongly suggest that ORAI3 plays a pro-survival and pro-proliferative role in PDAC cells, consistent with previously published data [START_REF] Ay | Orai3 Constitutes a Native Store-Operated Calcium Entry That Regulates Non Small Cell Lung Adenocarcinoma Cell Proliferation[END_REF][START_REF] Faouzi | Down-regulation of Orai3 arrests cell-cycle progression and induces apoptosis in breast cancer cells but not in normal breast epithelial cells[END_REF][START_REF] Faouzi | ORAI3 silencing alters cell proliferation and cell cycle progression via c-myc pathway in breast cancer cells[END_REF].

After a long siRNA treatment against ORAI3, our data suggest that ORAI3 participates to apoptosis and mitotic catastrophe. Mitotic catastrophe is a cellular process that has been proposed to be onco-suppressive, evasion from mitotic catastrophe thus favoring cancer development [START_REF] Denisenko | Mitotic catastrophe and cancer drug resistance: A link that must to be broken[END_REF]. Resistance to cell death and genomic instability (i.e. P53 independency) are also closely linked. The increase in genomic instability allows tumor cells to grow in a stressful environment, but in return tumor cells are intrinsically more susceptible to mitotic aberrations, and hence, are particularly sensitive to the induction of mitotic catastrophe. Thus, mitotic catastrophe has been proposed in the treatment of PDAC, in mono-therapy or combined therapy, to increase the efficiency of conventional therapies [START_REF] Mathison | Combined AURKA and H3K9 Methyltransferase Targeting Inhibits Cell Growth By Inducing Mitotic Catastrophe[END_REF][START_REF] Florio | The Benzimidazole-Based Anthelmintic Parbendazole: A Repurposed Drug Candidate That Synergizes with Gemcitabine in Pancreatic Cancer[END_REF]. In this context, we demonstrate that in vivo silencing of ORAI3 inhibits xenograft tumor growth, while inducing apoptosis, suggesting that ORAI3 could potentially be a useful anticancer therapeutic target. 

  Pancreatic adenocarcinoma cell line Panc1 from the American Type Culture Collection (ATCC) was cultured in Dulbecco's Modified Eagle Medium DMEM+GlutaMAX (31966, Invitrogen, Life Technologies Inc.) supplemented with 10% Foetal Calf Serum (FCS, PAA Gold). Pancreatic adenocarcinoma cell lines ASPC1 and BxPC3 obtained from the ATCC were cultured in RPMI 1640 medium (31870, Gibco-Life Technologies) supplemented with 5 mM L-glutamine (25030, Gibco) and 10% FCS (PAA Gold). Pancreatic adenocarcinoma cell line MiaPaCa2 (ATCC) was cultured in DMEM/F12 medium (31330, Gibco-Life Technologies) supplemented with 2,5% Horse Serum (S 9135, Biochrom) and 10% FCS (PAA Gold). Pancreatic adenocarcinoma cell line Capan1 (ATCC) was cultured in IMDM medium (SH 30229.01 HyClone, Thermoscientific) supplemented with 20% FCS (PAA Gold). Immortalized human pancreatic ductal epithelial cells H6C7 were kindly provided from Dr. Ming-Sound Tsao (University Health Network, Toronto, ON, Canada) and cultured in KBM medium (CC-3101, Lonza) supplemented with KGM SingleQuots (CC-4131, Lonza).

  The level of apoptosis was determined by Hoechst and TUNEL staining in vitro and in vivo. Cells were grown on 6-well plates and transfected with siCT or siORAI3. At the end of the treatments, both floating and attached cells were collected by trypsinization, centrifuged and resuspended in 1 ml of phosphate-buffered saline (PBS). Following cytospining, cells were fixed with ice-cold methanol for 10 min, washed with PBS and stained with 5 μg/ml Hoescht for 10 min at room temperature or with in situ TUNEL (TMR red Roche). Briefly, according to manufacturer's protocols, cells were fixed in 4% PFA/PBS (15 min, Room Temperature (RT)) and permeabilized with 0,25% Triton 100X /PBS (20 min, RT). After TdT reaction (60 min, 37°C), cells were stained with Hoechst/PBS (1/500) for 15min at RT. For formalin-fixed and paraffin-embedded tissues, tumor slices (6μm) were incubated with PBS-Gelatin at 37°C in a humidified chamber. After TUNEL staining reaction (60 min, 37°C), cells were washed twice with PBS-G. Finally, cells were stained with Hoechst/PBS (1/500) for 15 min at RT. Staining was visualized on Zeiss Axio Imager A1 fluorescence microscope and with LSM 700 confocal imaging system. For Hoeschst staining, percentage of apoptotic cells (with condensed/fragmented nuclei)

  PDAC and HPDE cell lines.Our next goal was to investigate if ORAI3 contributes to SOCE in PDAC and H6C7 cells. H6C7, AsPC1, BxPC3, MiaPaCa2, Capan1 and Panc1 cell lines were transfected with siCT or siORAI3 (40nM/48h). Cells were then loaded with Fura2/AM dye and subjected to calcium imaging experiments. We checked whether siRNAmediated knockdown of ORAI3 influences cytosolic calcium levels in PDAC and H6C7 cells using acute thapsigargin (TG, 1µM) treatment. Experimental protocol was as follows: experiments start in calcium free extracellular saline (HBSS) condition; addition of TG at 200s reveals the amount of internal calcium stores (ER stores); subsequent addition of 2mM Ca 2+ at 500s to the medium initiates a calcium influx via SOC channels. Silencing of ORAI3 in H6C7 cells resulted in slightly decreased SOCE (Figure2A& 2B ). Surprisingly, when this assay was performed on siORAI3transfected PDAC cells (AsPC1, BxPC3, MiaPaCa2, Capan1 and Panc1 cells), calcium entry was significantly increased (Figure2C-L). We also quantified calcium release from the ER following SERCA pump inhibition (TG in calcium free solution, 200-500s), and showed that ORAI3 silencing increases ER calcium release in pancreatic cell lines (except for BxPC3 cells even if we do observe an increase in SOCE,see Figure2C &D) and decreases ER calcium release in normal pancreatic cells (HPDE) (Fig S1 A-F).
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