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Understanding the folding intermediate recognition mechanism by PDI
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We directly observed the action of protein disulfide isomerase (PDI), the
most versatile disulfide-introducing enzyme in the endoplasmic reticulum, during the catalysis of
oxidative protein folding. High-speed AFM revealed that oxidized PDI is in rapid equilibrium between

open and closed conformations, whereas reduced PDI is maintained in the closed state. In the
presence of unfolded substrates, oxidized PDI, but not reduced PDI, assembles to form a face-to-face
dimer, creating a central hydrophobic cavity with multiple redox-active sites. Such PDI dimers are
diverse in shape and have different lifetimes depending on

substrates. We thus revealed the molecular mechanism by which PDI guides oxidative protein folding
of various substrates.
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