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Abstract
We have combined genetic and biochemical methods to delineate the enzymatic pathway
for disulfide bond formation in the endoplasmic reticulum (ER). The two primary
components of this pathway are an ER localized oxidase known as Ero1;; and Protein
Disulfide Isomerase (PDI) a thiol oxidoredctase that carries disulfide bonds generated by
Ero1 to substrate proteins. One of the most surprising aspects of this system is its
exquisite regulation. Both PDI and Ero1 cooperate to sense the abundance of disulfide
bonds in the ER lumen. Ero1 is normally in an inactive resting state and is activated on
demand only when there is a deficit of disulfide bonds as sensed by PDI. The apparent
purpose of this regulation is to minimize the formation of reactive oxygen species that
inevitably accompanies disulfide bond generation.
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