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Endoplasmic Reticulum (ER) stress signaling is an adaptive mechanism triggered when protein folding demand overcomes the folding capacity of this compartment, thereby leading to the accumulation of improperly folded proteins. This stress signaling pathway is named the Unfolded Protein Response (UPR) and aims at restoring ER homeostasis. However, if this fails, mechanisms orienting cells towards death processes are initiated. Herein, we summarize the most recent findings connecting ER stress and the UPR with identified death mechanisms including apoptosis, necrosis, pyroptosis, ferroptosis, and autophagy. We highlight new avenues that could be investigated and controlled through actionable mechanisms in physiology and pathology.

Furthermore, multiple studies have demonstrated that, at least in certain cell types, this terminal UPR induces the expression of the transmembrane Death Receptor (DR) TRAIL-R2, sometimes accompanied by the up-regulation of TRAIL-R1 and their cognate ligand TRAIL, as reviewed in [START_REF] Lafont | Stress management : Death Receptor Signalling and its Cross-talks with the Unfolded Protein Response in Cancer[END_REF][START_REF] Stöhr | TRAIL receptor signaling: From the basics of canonical signal transduction toward its entanglement with ER stress and the unfolded protein response[END_REF]. This phenomenon has been mainly attributed to the activation of the PERK branch of the UPR and ensuing expression of CHOP. These TRAIL-Rs are not only upregulated and exposed at the plasma membrane upon irreparable ER stress (and might thus induce apoptosis from this location), but also accumulate in the ER/Golgi compartments. Endomembrane-located TRAIL-Rs can also induce the activation of initiator caspases, though through a TRAIL-independent mechanism which has only recently been unraveled for TRAIL-R2 (see part 2.1). In addition to the direct activation of effector caspases by caspase-8, the mitochondrial apoptotic pathway can be engaged upon unresolvable ER stress, in a DR-, caspase-8-, and Bid-dependent manner and thereby contribute to effector caspase activation and the induction of cell death. Activation of the mitochondrial pathway independently of TRAIL-Rs has also been reported upon ER stress. Indeed, the PERKdependent upregulation of CHOP modulates the expression of several members of the B-cell lymphoma 2 (BCL-2) family of proteins. This event plays a central role in the engagement of the mitochondrial apoptosis pathway [START_REF] Urra | When ER stress reaches a dead end[END_REF].

The BCL-2 family is a large class of both pro-and anti-death proteins which are known to regulate the integrity of the outer mitochondrial membrane. Among these, the pro-apoptotic BH3-only proteins contain a short alpha helix known as the BCL-2 homology 3 (BH3) domain necessary for cell death. The BH3-only proteins BID, BIM, NOXA, and PUMA are activated during the terminal UPR [START_REF] Pihán | BCL-2 family: integrating stress responses at the ER to control cell demise[END_REF] and, once activated, antagonize mitochondrialprotective proteins such as BCL-2 and BCL-XL or directly activate the multidomain proapoptotic BAX and BAK proteins to permeabilize the outer mitochondrial membrane, a process termed MOMP (mitochondrial outer membrane permeabilization) which triggers the caspase-9-dependent activation of effector caspases (e.g. caspase-3) and thus apoptosis. Although the BCL-2 family primarily localize to the mitochondrial membrane, several members are also found at the ER where they modulate mitochondrial apoptosis. An example is the multidomain BCL-2 family member BOK [START_REF] Carpio | BCL-2 family member BOK promotes apoptosis in response to endoplasmic reticulum stress[END_REF]. At the ER, BOK is both constitutively active and continuously degraded by the proteasome through the ERassociated degradation (ERAD) pathway. Upon ER stress, BOK induces apoptosis by translocating to the mitochondria where it directly triggers MOMP independently of BAX and BAK [START_REF] Llambi | BOK Is a Non-canonical BCL-2 Family Effector of Apoptosis Regulated by ER-Associated Degradation[END_REF][START_REF] Einsele-Scholz | Bok is a genuine multi-BH-domain protein that triggers apoptosis in the absence of Bax and Bak[END_REF]. Recent studies suggest a role for BOK in modulating the UPR in response to ER stress. Indeed, work done in erythrocytes derived from Bok -/-mice showed decreased ATF4 and CHOP expression compared to WT mice, although the molecular mechanism involved was not investigated [START_REF] Kang | BOK promotes erythropoiesis in a mouse model of myelodysplastic syndrome[END_REF]. BAX and BAK respond to ER stress by assembling into higher-order oligomers at the ER membrane [START_REF] Wang | Bcl-2 proteins regulate ER membrane permeability to luminal proteins during ER stress-induced apoptosis[END_REF] and regulate membrane permeabilization leading to the release of ER luminal chaperones, including Binding immunoglobulin Protein (BiP), Grp94, calreticulin and Protein Disulfide-isomerase (PDI), into the cytosol [START_REF] Kanekura | IRE1 prevents endoplasmic reticulum membrane permeabilization and cell death under pathological conditions[END_REF]. ER permeabilization and the subsequent release of ER resident proteins represents a new and exciting phenomenon upon ER stress and its association with cell death and the underlying mechanisms warrant further investigation.

1.3. Discrepancies in the literature Some of the earliest reports of the role of ER stress in cell death implicated caspase-12 as a crucial molecular player [START_REF] Nakagawa | Caspase-12 mediates endoplasmic-reticulum-specific apoptosis and cytotoxicity by amyloid-beta[END_REF][START_REF] Morishima | Translocation of Bim to the endoplasmic reticulum (ER) mediates ER stress signaling for activation of caspase-12 during ER stress-induced apoptosis[END_REF]. However, more recent reports suggest that neither caspase-12 nor caspase-4, which was previously associated to ER stress-induced cell death [START_REF] Hitomi | Involvement of caspase-4 in endoplasmic reticulum stress-induced apoptosis and Abeta-induced cell death[END_REF], are required for ER stress-induced cell death which is mediated through other caspases
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Journal Pre-proof [START_REF] Obeng | Caspase-12 and caspase-4 are not required for caspasedependent endoplasmic reticulum stress-induced apoptosis[END_REF]. Another conflict within the field is that IRE1 was reported to cleave miRNA which supress caspase-2 expression thereby promoting cell death [START_REF] Upton | IRE1α cleaves select microRNAs during ER stress to derepress translation of proapoptotic Caspase-2[END_REF]. Caspase-2 is proposed to be able to cleave pro-apoptotic BCL-2 family member BID, however, a more recent paper found that caspase-2 is neither upregulated nor activated upon ER stress [START_REF] Sandow | ER stress does not cause upregulation and activation of caspase-2 to initiate apoptosis[END_REF]. These finding could point to a diversity of ER stress outputs in different cellular contexts. 

2-Recent discoveries

2.1. New players/mechanisms in apoptotic ER signaling (Figure 1) DRs are transmembrane proteins lacking any intrinsic catalytic activity and require ligandinduced oligomerization and conformational change to recruit adaptors, i.e. FADD in the case of TRAIL-R1/2, igniting various signaling pathways. Unliganded TRAIL-R2 exhibits an auto-inhibitory conformation, mediated by the extracellular Pre-ligand Assembly Domain, which is alleviated by TRAIL binding [START_REF] Pan | Higher-Order Clustering of the Transmembrane Anchor of DR5 Drives Signaling[END_REF]. Thus, how the ER/Golgi-accumulated TRAIL-R2 might initiate cell death was quite enigmatic. A recent study has suggested that endomembrane TRAIL-R2 acts as a misfolded-protein sensor, providing a potential explanation for intracellular TRAIL-independent initiation of apoptosis [START_REF] Lam | Misfolded proteins bind and activate death receptor 5 to induce apoptosis during unresolved endoplasmic reticulum stress[END_REF]. Additional J o u r n a l P r e -p r o o f downstream molecular levels of regulation, as described for ligand-induced DR signaling, are likely to be key in determining whether this unconventional DR activation might result in death or non-cytotoxic outcomes, e.g. cytokine production, and might thus be worth identifying. Interestingly, major players of the apoptotic pathway can modulate the nature and dynamics of protein signaling complexes associated with UPR sensors, as mainly reported for the UPRosome, a signaling platform assembled around IRE1 [START_REF] Urra | The UPRosome -decoding novel biological outputs of IRE1α function[END_REF]. For instance, BAX and BAK have been suggested to interact with IRE1 and promote its activation [START_REF] Hetz | Proapoptotic BAX and BAK modulate the unfolded protein response by a direct interaction with IRE1alpha[END_REF]. Moreover, BI-1 was found to attenuate IRE1 signaling in various cellular models and in vivo [START_REF] Lebeaupin | BAX inhibitor-1: between stress and survival[END_REF]. Furthermore, in haemopoietic cancer cell lines, IRE1 was shown to be cleaved in a caspase-dependent manner, resulting in the accumulation of an IRE1 ER-Luminal Domain and Transmembrane segment which, at least in an overexpression system, limits BAX recruitment to the mitochondria and thus blunts apoptosis induction [START_REF] Shemorry | Caspase-mediated cleavage of IRE1 controls apoptotic cell commitment during endoplasmic reticulum stress[END_REF]. The role of the UPRosome in survival/death signaling may be further regulated by post-translational modification (PTM). For example, a recent study proposed that the phosphatase RPAP2, supposedly acting downstream of PERK, could, by dephosphorylating IRE1, limit its RIDD activity, thereby promoting TRAIL-R2 expression [START_REF] Chang | Coordination between Two Branches of the Unfolded Protein Response Determines Apoptotic Cell Fate[END_REF]. 2) -Autophagydependant cell death is a form of cell death which requires autophagic machinery in order to be executed [26]. While autophagy, a regulated process of degrading and recycling cellular components, is often considered as an adaptive mechanism during ER stress, it is required for death in some instances. Generally, the switch between autophagy machinery promoting life or death is contingent on the duration of stress, or on the fitness of other cell death modalities. For instance, a death-inducing complex consisting of core autophagy protein ATG5, FADD, and caspase-8 is formed under ER stress in caspase-9-null cells, which are apoptosome-deficient [START_REF] Deegan | Deficiency in the mitochondrial apoptotic pathway reveals the toxic potential of autophagy under ER stress conditions[END_REF]. It is not clear to what extent the canonical autophagy pathway plays a role in cell death in this context. The UPR promotes expression of autophagy machinery via XBP1s, ATF4, and ATF6, and more recent reports suggest roles for IRE1 in repressing [START_REF] Luhr | The kinase PERK and the transcription factor ATF4 play distinct and essential roles in autophagy resulting from tunicamycin-induced ER stress[END_REF] or activating [START_REF] Yan | IRE1 promotes neurodegeneration through autophagy-dependent neuron death in the Drosophila model of Parkinson's disease[END_REF][START_REF] Sozen | Cholesterol induced autophagy via IRE1/JNK pathway promotes autophagic cell death in heart tissue[END_REF] autophagy depending on the cellular context; and that PERK can act independently of ATF4 in autophagy induction [START_REF] Luhr | The kinase PERK and the transcription factor ATF4 play distinct and essential roles in autophagy resulting from tunicamycin-induced ER stress[END_REF]. Very recently ATF4-induced reticulophagy was described [START_REF] Zielke | ATF4 links ER stress with reticulophagy in glioblastoma cells[END_REF] where autophagy digests the ER itself, leading to ER stress and cell death [START_REF] Liao | Excessive ER-phagy mediated by the autophagy receptor FAM134B results in ER stress, the unfolded protein response, and cell death in HeLa cells[END_REF]. These data add further complexity to the relationship between ER stress, autophagy, and cell death, and point to a heavily context dependent role for the UPR in autophagic cell death.

Alternative cell death induction by ER stress

ER stress-induced autophagic cell death (Figure

2.1.2 ER stress-induced necroptosis (Figure 2) -Necroptosis, or regulated necrosis, is a form of cell death induced by diverse stimuli and involves signaling molecule RIPK3, and its effector MLKL, which forms pores in the plasma membrane [26]. Necroptosis is thought to be engaged as a back-up when apoptosis is compromised, and switches between these modes of cell death upon TNF-signaling are dependent on the PTM of TNFR1associated complex components, in particular regulation of RIPK1 which activates RIPK3 [START_REF] Vanden Berghe | Molecular crosstalk between apoptosis, necroptosis, and survival signaling[END_REF]. Mouse fibroblast L929sA cells die via necroptosis upon treatment with TNF, and chemical ER stressors. Suppression of RIPK1, RIPK3, or MLKL in these cells is sufficient to switch the mode of ER stress-induced cell death from necroptosis to apoptosis; and JNK signalling enhances both cell death modalities. Though L929sA cells could be considered atypical in their response to ER stress, this study indicates that the UPR may induce J o u r n a l P r e -p r o o f necroptosis in particular circumstances through a hitherto undescribed mechanism [START_REF] Saveljeva | Endoplasmic reticulum stress induces ligand-independent TNFR1-mediated necroptosis in L929 cells[END_REF]. Indeed, necroptotic machinery can interact with ER stress sensors (section 2.3) and chemical chaperones which reduce ER stress can prevent necroptosis [START_REF] Wang | Tauroursodeoxycholic Acid Protects Nucleus Pulposus Cells from Compression-Induced Apoptosis and Necroptosis via Inhibiting Endoplasmic Reticulum Stress, Evidence-based complementary and alternative medicine[END_REF][START_REF] Fan | Involvement of endoplasmic reticulum stress in the necroptosis of microglia/macrophages after spinal cord injury[END_REF], but little or no mechanistic link has been reported between the UPR sensors and execution of necroptosis. For example, CHOP induction by small molecule LGH00168 was reported to induce necroptosis in the human lung cancer cell line A549, but via Reactive Oxygen Species (ROS) production and not via CHOP-driven expression of necroptosis machinery [START_REF] Ma | Novel CHOP activator LGH00168 induces necroptosis in A549 human lung cancer cells via ROSmediated ER stress and NF-κB inhibition[END_REF]. One confounding study initially reported two PERK inhibitors as preventing RIPK1-mediated necroptosis however, it was subsequently found that these compounds also inhibited RIPK1, and that PERK was not involved in the necroptotic phenotype [START_REF] Rojas-Rivera | When PERK inhibitors turn out to be new potent RIPK1 inhibitors: critical issues on the specificity and use of GSK2606414 and GSK2656157[END_REF]. This lack of precise molecular links could suggest that the effect of ER stress on necroptosis may in fact be independent of the UPR, and come as a result of other physiological effects of ER stress. 3) -Pyroptosis is a form of inflammatory Regulated Cell Death (RCD), mainly described in myeloid cells, which plays a major role in the response to pathogens. Additional roles are now reported in ischemic, neurodegenerative, and inflammatory diseases as well as various cancers [START_REF] Place | Cell death-mediated cytokine release and its therapeutic implications[END_REF]. Pyroptosis is J o u r n a l P r e -p r o o f a mode of lytic cell death, resulting from the formation of pores and plasma membrane rupture and is induced by the activation of inflammasome sensors (e.g. NLRP3). This activation is often preceded by an up-regulation (the priming step), of the inflammasome sensor, adaptor, and caspases, downstream of receptors such as Toll-Like Receptors (TLRs). Of note, TLRs can also induce IRE1 activation and XBP1 splicing, which is required for some inflammatory responses [START_REF] Martinon | TLR activation of the transcription factor XBP1 regulates innate immune responses in macrophages[END_REF]. Inflammasome sensors are Pattern Recognition Receptors responding to various Pathogen-Associated Molecular Patterns (PAMPs), Danger-Associated Molecular Patterns (DAMPs) and disruption of cellular homeostasis (e.g. ion fluctuations) [START_REF] Xue | Emerging Activators and Regulators of Inflammasomes and Pyroptosis[END_REF]. Activation of these sensors leads to the assembly of molecular platforms called inflammasomes which activate caspases-1/4/5. These caspases can cleave gasdermin D, releasing an N-terminal domain able to form pores in the plasma membrane. A recent study has highlighted that the final plasma membrane rupture driving lytic cell death, which includes pyroptosis, is not, as long thought, the result of an osmotic event but an active process involving the protein Nerve Injury-induced protein 1 (NINJ1) [START_REF] Kayagaki | NINJ1 mediates plasma membrane rupture during lytic cell death[END_REF]. In addition, caspase-1 also cleaves pro-IL-1 and pro-IL-18 into their mature inflammatory forms, which upon release also contribute to the immune-stimulatory role of pyroptosis. ER stress and ER stress response are linked with pyroptosis signaling at multiple steps. First, various ER stressors trigger the activation of NLRP3 inflammasome in a K + efflux-and ROS-dependent manner, and thus activate caspase-1 and the release of IL-1 in human macrophages [START_REF] Menu | ER stress activates the NLRP3 inflammasome via an UPR-independent pathway[END_REF]. As tested for tunicamycin, this activation depends on Voltage Dependent Anion Channel 1 (VDAC1), a mitochondrial porin, highlighting the importance of mitochondria in NLRP3 activation. However, NLRP3 activation in this context depends neither on the three UPR sensors nor on transcription. Second, two concomitant studies highlighted that activation of the UPR in pancreatic -cells induces an up-regulation of TXNIP, through IRE1's RIDD and JNK-activating activity and via PERK-mediated up-regulation of ATF5 and Carbohydrate response element binding protein (ChREBP). Consequently, TXNIP promotes NLRP3 assembly, IL-1and IL-18 production as well as cell death [START_REF] Lerner | IRE1alpha induces thioredoxin-interacting protein to activate the NLRP3 inflammasome and promote programmed cell death under irremediable ER stress[END_REF][START_REF] Oslowski | Thioredoxininteracting protein mediates ER stress-induced β cell death through initiation of the inflammasome[END_REF], indicating a potential interest in targeting this pathway in the context of diabetes. This UPR-TXNIP pathway of inflammasome activation is also reported in trophoblasts cells upon hypoxia [START_REF] Cheng | Pyroptosis is a critical inflammatory pathway in the placenta from early onset preeclampsia and in human trophoblasts exposed to hypoxia and endoplasmic reticulum stressors[END_REF], circulating immune cells in type II diabetes patients [START_REF] Szpigel | Lipid environment induces ER stress, TXNIP expression and inflammation in immune cells of individuals with type 2 diabetes[END_REF], and hepatocytes upon ER stress and liver injury [START_REF] Han | FXR Inhibits Endoplasmic Reticulum Stress-Induced NLRP3 Inflammasome in Hepatocytes and Ameliorates Liver Injury[END_REF]. Third, NLRP3, caspase-1 and -11 can be induced upon ER stress in a CHOPdependent manner in hepatocytes, thus highlighting a role of the UPR in "priming" the NLRP3 inflammasome [START_REF] Han | FXR Inhibits Endoplasmic Reticulum Stress-Induced NLRP3 Inflammasome in Hepatocytes and Ameliorates Liver Injury[END_REF][START_REF] Lebeaupin | ER stress induces NLRP3 inflammasome activation and hepatocyte death[END_REF]. Saturated Fatty Acid-induced ER stress can also trigger the expression of NLRP3 in an IRE1-dependent, and supposedly RIDD-independent manner, in myeloid cells [START_REF] Robblee | Saturated Fatty Acids Engage an IRE1α-Dependent J o u r n a l P r e -p r o o f Journal Pre-proof Pathway to Activate the NLRP3 Inflammasome in Myeloid Cells[END_REF]. This type of priming effect has also been reported for NLRP1, downstream of IRE1, PERK and ATF4 upon ER stress in various human cell lines [START_REF] Osualdo | Transcription Factor ATF4 Induces NLRP1 Inflammasome Expression during Endoplasmic Reticulum Stress[END_REF]. Translocation of ERassociated NLRP3 to mitochondria was first thought to be important for inflammasome activation [START_REF] Zhou | A role for mitochondria in NLRP3 inflammasome activation[END_REF], even though more recent data indicates that NLRP3 might actually assemble on a dispersed Trans Golgi network [START_REF] Chen | PtdIns4P on dispersed trans-Golgi network mediates NLRP3 inflammasome activation[END_REF]. Furthermore, IRE1-dependent TXNIP activation upon macrophages infection by Brucella abortus was reported to promote mitochondrial ROS accumulation, NLRP3 activation and a caspase-2/BID axis promoting mitochondrial permeabilization and thus amplification of inflammasome activation [START_REF] Bronner | Endoplasmic Reticulum Stress Activates the Inflammasome via NLRP3-and Caspase-2-Driven Mitochondrial Damage[END_REF]. More recently, oxidised mitochondrial DNA, which can be produced as a result of TLR-induced mitochondrial DNA replication, was demonstrated to activate the NLRP3 inflammasome [START_REF] Zhong | New mitochondrial DNA synthesis enables NLRP3 inflammasome activation[END_REF]. Taken together, these observations imply that disruption of mitochondrial structure and/or function upon ER stress might also contribute to induction or amplification of pyroptosis.

ER stress and pyroptosis (Figure
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Journal Pre-proof 2.1.4 ER stress and ferroptosis (Figure 3) -Ferroptosis is a regulated oxidative and non-apoptotic type of cell death described less than a decade ago [START_REF] Dixon | Ferroptosis: an iron-dependent form of nonapoptotic cell death[END_REF]. It is implicated in an increasing number of pathologies, for example ischemic diseases, neurodegenerative disorders and type II diabetes. It has more recently gained attention amongst cancer researchers as it might constitute an actionable alternative route to eliminate tumor cells [START_REF] Hassannia | Targeting Ferroptosis to Iron Out Cancer[END_REF]58]. Morphologically, ferroptosis is associated with mitochondrial ultrastructural changes. At the molecular level, ferroptosis is characterised by a defect in glutathionedependent antioxidant cellular response and involves an iron-and ROS-dependent serial peroxidation of PolyUnsaturated Fatty Acids (PUFAs)-containing phospholipids, leading to cell membrane disruption. Identified molecular players of ferroptosis thus include proteins required for cystine transport (System Xc -composed of SLC7A11/xCT and SLC2A3), its conversion to glutathione (e.g. Glutamate-Cysteine Ligase GCL) and glutathione metabolism (e.g. glutathione reductase GR), iron transport or metabolism (e.g. transferrin and its receptor TFRC), PUFA synthesis and peroxidation (e.g. Acyl-CoA synthase long-chain family member 4 ACSL4, Lipoxygenase LOX) or reversion by peroxidase (Glutathione Peroxidase 4, GPX4). Hence, typical ferroptotic agents/inhibitors impact on these various steps. This also includes IFN secreted by CD8+ T cells as part of an anti-tumor response, which induces a down-regulation of the System Xc-subunits, thereby promoting tumour cell ferroptosis [START_REF] Wang | CD8(+) T cells regulate tumour ferroptosis during cancer immunotherapy[END_REF]. Several lines of evidence highlight the existence of molecular links between ferroptosis and the ER stress response signaling. First of all, several ferroptotic agents can induce activation of the UPR and expression of UPR-regulated genes. For example, erastin and sulfasalazine (which target the Xc-system, and might trigger the ER stress response through cysteine depletion) induce the activation of an eIF2/ATF4 pathway [START_REF] Dixon | Pharmacological inhibition of cystineglutamate exchange induces endoplasmic reticulum stress and ferroptosis[END_REF], though this activation does not contribute to cell demise. Sorafenib, which in addition to targeting Raf and tyrosine kinases inhibits the Xc-system, can also trigger the IRE1 and PERK branches of the UPR [START_REF] Rahmani | The kinase inhibitor sorafenib induces cell death through a process involving induction of endoplasmic reticulum stress[END_REF]. In this case, PERK protects cells from sorafenib-induced death. More recently, xCT was shown to be an ATF4-inducible gene and ATF4 limits sorafenib and erastin-induced ferroptosis and ROS accumulation in glioma cell lines [START_REF] Chen | ATF4 promotes angiogenesis and neuronal cell death and confers ferroptosis in a xCT-dependent manner[END_REF]. An important link between ferroptosis and the UPR is the NRF2 transcription factor. PERK up-regulates NRF2 through ATF4 [START_REF] Sarcinelli | ATF4-Dependent NRF2 Transcriptional Regulation Promotes Antioxidant Protection during Endoplasmic Reticulum Stress[END_REF] and directly phosphorylates it [START_REF] Cullinan | Nrf2 is a direct PERK substrate and effector of PERK-dependent cell survival[END_REF], thus promoting its stabilization and the ensuing transcription of multiple genes including several controllers of redox homeostasis and both positive and negative regulators of ferroptosis (e.g. xCT, GCL, GPX4, GR, TFRC). Hence, NRF2 has been shown to both promote and limit ferroptosis [START_REF] Anandhan | Breakdown of an Ironclad Defense System: The Critical Role of NRF2 in Mediating Ferroptosis[END_REF]. Of note, mitochondria, being involved for example in iron uptake and heme biosynthesis, also plays an important role in controlling ferroptosis [START_REF] Battaglia | Ferroptosis and Cancer: Mitochondria Meet the "Iron Maiden[END_REF]; and molecular machinery at the ERmitochondria interface are also likely to cross-talk to control ferroptosis, as described for apoptosis [START_REF] Eletto | Redox controls UPR to control redox[END_REF]. More recently, lysosomal lipid peroxidation and cathepsin B were also shown to contribute to ferroptosis [START_REF] Nagakannan | Cathepsin B is an executioner of ferroptosis[END_REF]. Hence, further definition of the precise molecular bases of the cross-talk between ferroptosis signaling and ER stress response and inter-organelles signaling in specific pathophysiological contexts will be necessary to meaningfully target them. 

Cross-talks between different cell death types and involvement in the ER stress

As mentioned above (2.1.1), the switching between different modalities of cell death can depend on the fitness of different pathways to execute cell death [START_REF] Deegan | Deficiency in the mitochondrial apoptotic pathway reveals the toxic potential of autophagy under ER stress conditions[END_REF], and some reports suggest a role for ER stress in modulating the fitness of particular cell death machinery. For instance, knockout of the zinc transporter SLC39A7 induces ER stress and disrupts the trafficking of cell death receptors CD95 and TNF-R1 [START_REF] Fauster | Systematic genetic mapping of necroptosis identifies SLC39A7 as modulator of death receptor trafficking[END_REF]. The reduced surface expression of TNF-R1 led to reduced necroptosis in this context. ER stress-induced autophagy can cause the downregulation of c-FLIP but upregulation of TRAIL-R2, thus linking ER stress-induced autophagy with apoptotic machinery and tipping the scales towards cell death [START_REF] Lee | Potentiation of TRAIL-induced cell death by nonsteroidal anti-inflammatory drug in human hepatocellular carcinoma cells through the ER stress-dependent autophagy pathway[END_REF]. As mentioned in section 2.1.2, ER stress-induced necroptosis in L929sA cells relies to some extent on JNK signaling [START_REF] Saveljeva | Endoplasmic reticulum stress induces ligand-independent TNFR1-mediated necroptosis in L929 cells[END_REF] which may be activated by stress sensor IRE1 during ER stress. Under ER stress conditions IRE1 is reported to interact with RIPK1, and this interaction promotes caspase-8 cleavage and subsequent cleavage of caspase-3, independently of death J o u r n a l P r e -p r o o f receptor signaling [START_REF] Estornes | RIPK1 promotes death receptor-independent caspase-8mediated apoptosis under unresolved ER stress conditions[END_REF]. In -cells IL-1 induces ER stress and leads to ER calcium release and uptake by mitochondria, altering mitochondrial membrane potential. Intriguingly, these effects were dependent on JNK signaling [START_REF] Verma | JNK1/2 regulates ER-mitochondrial Ca2+ cross-talk during IL-1β-mediated cell death in RINm5F and human primary β-cells[END_REF], suggesting further involvement of IRE1. ER stress may also act as an avenue through which insults which trigger one cell death modality can diversify and potentiate cell death by activating other pathways. For instance, ferroptotic agents have been found to induce ER stress and lead to upregulation of PUMA via CHOP transcriptional activity and to sensitize cells to TRAIL-induced cell death [START_REF] Hong | Molecular crosstalk between ferroptosis and apoptosis: emerging role of ER stressinduced p53-independent PUMA expression[END_REF]. In this way ER stress links ferroptosis to apoptosis which together synergistically drive cell death in this context. It remains to be seen to what extent additional cross-talk between regulated cell death pathways described in contexts like infection [START_REF] Bedoui | Emerging connectivity of programmed cell death pathways and its physiological implications[END_REF], such as NLRP3 activation and pyroptosis driven by MLKL, gasdermins cleavage by apoptotic caspases, or even molecular complexes driving PANoptosis (which can result in pyroptosis, necroptosis or apoptosis), might also be relevant to ER-stress driven pathologies. The studies outlined in this section suggest that future crosstalk mechanisms may be heavily context dependent and rely on the abundance of the different cell death machineries. However complex, understanding these mechanisms is essential for our understanding of how ER stress contributes to many diseases, and opens the door to potential therapeutic interventions.

3-Concluding remarks/perspectives In summary, ER stress signaling, in particular the UPR, and RCD signaling pathways are linked through mechanisms which are still being unravelled. Further defining these mechanisms for instance by identifying new actors in those interconnected pathways (e.g. new regulators of the UPR, other regulated death receptors) will be required for their appropriate pharmacological targeting in pathologies in which promoting (e.g. cancer) or restricting (e.g. degenerative diseases) UPR-dependent cell death might be meaningful. These pharmacological targets might comprise, but might not be limited to, activators/inhibitors of UPR sensors, their various specific activities and downstream effectors in addition to signaling pathway nodes of RCD (e.g. RIPK1, caspases, BCL-2 family members, cFLIP, IAPs, GPX4). These tools might thus allow us to target persister cells (cells which do not execute cell death upon sustained UPR engagement) or limit aberrant undesirable cell death downstream of the UPR. Beyond defining the mechanisms linking the UPR to a given RCD mode, it will also be necessary to consider and further investigate the molecular plasticity between RCD pathways. For instance, the potential redundancy between cell death pathways triggered upon ER stress might be exploitable to ensure execution of cell death when desirable (i.e. preferentially promote one RCD pathway to target cells resisting to another RCD). Whether or not additional RCD forms and PANoptosis are also triggered in some ER stress conditions remains to be investigated. More generally, considering the consequences of each type of UPR-driven RCD on surrounding tissue homeostasis (e.g. inflammation, compensatory proliferation) will likely be key in appropriately designing these future therapeutic strategies.
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Figure 1 .

 1 Figure 1. Cross-talks between apoptotic signaling and ER stress response. Abbreviations: ATF4: Activating Transcription Factor 4; BAK: Bcl-2 Antagonist Killer; BAX: Bcl-2 Associated X protein; BCL-2: B-cell lymphoma 2; BIM: Bcl-2 Interacting Mediator of cell death; BiP: Binding immunoglobulin Protein; BOK : Bcl-2-related Ovarian Killer; CASP: Caspase; CHOP: C/EBP Homologous Protein; ER: Endoplasmic Reticulum; eIF2: eukaryotic translation Initiation Factor 2; IRE1: Inositol Requiring Enzyme 1; MITO: Mitochondria; PERK: Protein Kinase R-ERlike Kinase; PUMA: P53-Upregulated Modulator Of Apoptosis; RIDD: Regulated IRE1 Dependent Decay of RNA; RPAP2: RNA Polymerase II Associated Protein 2; tBID: truncated BH3 Interacting Domain Death Agonist; TRAIL: Tumor Necrosis Factor Related Apoptosis Inducing Ligand; TRAIL-R1/2: TRAIL-Receptor 1/2.

Figure 2 .

 2 Figure 2. Cross-talks between autophagy, necroptosis signaling and ER stress response. Abbreviations: ATF: Activating Transcription Factor; ATG: Autophagy Related; BECN1: beclin 1; CASP: Caspase; cFLIP: cellular FLICE-like Inhibitory Protein; ER: Endoplasmic Reticulum; FADD: FAS Associated Via Death Domain; IRE1: Inositol-Requiring Enzyme 1; JNK: c-Jun Nterminal Kinase; MITO: Mitochondria; MLKL: Mixed Lineage Kinase Domain-Like Pseudokinase; NBR1: NBR1 Autophagy Cargo Receptor; p62: Autophagy Receptor P62; PERK: Protein Kinase R-ER-like Kinase; RIPK: Receptor Interacting Serine/Threonine Kinase; TRAF2: TNF Receptor Associated Factor 2; XBP1s: Spliced Xbox-binding Protein 1.

Figure 3 .

 3 Figure 3. Cross-talks between pyroptosis, ferroptosis signaling and the Unfolded Protein Response. Abbreviations: ATF4: Activating Transcription Factor 4; BiP: Binding immunoglobulin Protein; CASP: Caspase; CHOP: C/EBP Homologous Protein ; DAMPs: Danger Associated Molecular Patterns; ER: Endoplasmic Reticulum; GCL: Glutamate-Cysteine Ligase; GPX4: Glutathione Peroxidase 4 GR: Glutathione Reductase; GS: Glutathione Synthetase; GSH: reduced glutathione; GSSG: oxidized glutathione; IL: Interleukin; IP3R: Inositol Triphosphate Receptor; IRE1: Inositol Requiring Enzyme 1; LOX: Lipoxygenases; MITO: Mitochondria; NLRP3: NOD-like receptor family, pyrin domain containing 3; NRF2: ; Nuclear factor erythroid-2-Related Factor 2; Ox mt DNA: Oxidized mitochondrial DNA; PERK: Protein Kinase R-ER-like Kinase; PL: Phospholipid; RIDD: Regulated IRE1 Dependent Decay of RNA; ROS: Reactive Oxygen Species; TF: Transferrin; TFRC: Transferrin Receptor; TXNIP: Thioredoxin Interacting Protein; VDAC1: Voltage-Dependent Anion-selective Channel 1.
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