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            Abstract
The inability of cells to properly fold, modify and assemble secretory and transmembrane proteins leads to accumulation of misfolded proteins in the endoplasmic reticulum (ER). Under these conditions of 'ER stress', cell survival depends on homeostatic benefits from an intracellular signaling pathway called the unfolded protein response (UPR). When activated, the UPR induces transcriptional and translational programs that restore ER homeostasis. However, under high-level or chronic ER stress, these adaptive changes ultimately become overshadowed by alternative 'terminal UPR' signals that actively commit cells to degeneration, culminating in programmed cell death. Chronic ER stress and maladaptive UPR signaling are implicated in the etiology and pathogenesis of myriad human diseases. Naturally, this has generated widespread interest in targeting key nodal components of the UPR as therapeutic strategies. Here we summarize the state of this field with emphasis placed on two of the master UPR regulators, PERK and IRE1, which are both capable of being drugged with small molecules.
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                    Figure 1: The three arms of the UPR.[image: ]


Figure 2: Adaptive signaling in the UPR.[image: ]


Figure 3: Domain architecture of IRE1 and PERK.[image: ]


Figure 4: Terminal signaling in the UPR.[image: ]


Figure 5: Small-molecule modulators of PERK and IRE1Î±.[image: ]


Figure 6: Modes of pharmacological modulation of IRE1a.[image: ]
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