THE UNFOLDED PROTEIN REPONSE: AN OVERVIEW
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Differentiation of mature B cells to plasma cells involves dramatic expansion of the endoplasmic reticulum (ER) and the up-regulation of ER chaperones that ensure synthesis, folding and secretion of large amount of immunoglobulin molecules. The transcription factor XBP-1 is induced during plasma cell differentiation, and promotes the ER expansion and induces a variety of genes in protein secretory pathway 


(1-4) ADDIN EN.CITE . Hence, XBP-1 deficient B cells fail to differentiate into plasma cells, and the mutant mice lacking XBP-1 in B cells produce minimal amount of antibody both at baseline and in response to antigen challenge 


(5-7) ADDIN EN.CITE . XBP-1 is also essential for the development of other professional secretory cells, such as acinar cells in exocrine pancreas and intestinal Paneth cells 


(8, 9) ADDIN EN.CITE . It is conceivable that XBP1 deficiency impairs the management of large amount of secretory proteins, causing cell death (10). XBP1 is also known as a key component of a signaling pathway called the unfolded protein response (UPR), which is instigated by three ER transmembrane proteins, IRE1 PERK and ATF6 


(11) ADDIN EN.CITE . IRE1 is an endoribonuclease that cleaves XBP1 mRNA at two sites, inducing an unconventional mRNA splicing to produce THE mRNA encoding XBP-1s 


(12-14) ADDIN EN.CITE . It has been postulated that the UPR is activated upon increase in the concentration of the unfolded protein species in the ER, the condition called ER stress. Indeed, agents such as tunicamycin, thapsigargin and dithiotheitol that perturb ER protein folding homeostasis strongly activate the UPR. It is conceivable that large amount of secretory proteins may cause the ER stress in professional secretory cells leading to the activation of the UPR, although the precise mechanism by which the UPR is activated in plasma cells and other secretory cells and the ultimate molecular triggers in normal cell physiology remain to be clarified 


(15, 16) ADDIN EN.CITE .  Given that multiple myeloma originates from plasma cells, it has been speculated that myeloma cells rely on robust UPR for their survival and propagation. Similar to plasma cells, multiple myeloma cells also express high levels of XBP-1 and UPR genes 


(17-19) ADDIN EN.CITE . The importance of IRE1/XBP-1 in the pathogenesis of multiple myeloma needs to be determined. Compounds that inhibit IRE1/XBP1 pathway may be useful to treat multiple myeloma (20).
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