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Abstract: 

Subtilase cytotoxin (SubAB) is the prototype of a new AB5 toxin family that was discovered in a strain of Shiga toxigenic Escherichia coli (STEC) responsible for an outbreak of hemolytic uremic syndrome (HUS). The cytotoxic activity of SubAB is due to its capacity to enter cells and specifically cleave the essential endoplasmic reticulum (ER) chaperone BiP. In the present study, we have examined its capacity to trigger the three ER stress signaling pathways in Vero cells. Activation of PERK was demonstrated by phosphorylation of eIF2a, which occurred within 30 minutes of toxin treatment, and correlated with inhibition of global protein synthesis. Activation of IRE1 was demonstrated by splicing of XBP1 mRNA, while ATF6 activation was demonstrated by depletion of the 90-kDa un-cleaved form, and appearance of the 50-kDa cleaved form. The rapidity with which ER stress signaling responses are triggered by exposure of cells to SubAB is consistent with the hypothesis that cleavage of BiP by the toxin causes it to dissociate from the signaling molecules and raises questions about the potential interactions between shiga toxin and SubAB, and their simultaneous effects on host cells and human disease.
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