
McGill NMR

Guennadi Kozlov

Alexey Denisov

Christian Dabrowski

Jean-François Trempe

Kalle Gehring

BRI/NRC

Irena Ekiel

Joe Shrag

Mirek Cygler

McGill Yeast Group

Stephanie Pollack

Pekka Maattanen

David Thomas

Protein disulfide isomerases

SAXS Greg Hura, Bhushan Nagar



ERp57 and PDI

Â Thiol-disulfide oxidoreductase activity

Â Contain four thioredoxin-like domains of ~100 aa 

Ã Two catalytically active domains (a and aô) with two cysteines 

in each active site  xCxxCx.

Ã Two inactive central domains (b and b') with thioredoxin-fold 

but without catalytic cysteines

PDI
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PDI family

Â Large number of ER 

disulfide isomerases   

WHY?

Â Composed of 

catalytic thioredoxin-

like domains - CXXC

Â Non-catalytic 

thioredoxin-like 

domains are linkers 

and act to bind 

substrate
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Protein refolding and disulfide 
bond formation

Â Protein folding requires 

correct disulfide bonds

Â Protein disulfide 

isomerases catalize the 

oxidation and 

isomerization of S-S 

bonds
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Zapun, Thomas, JBC (1998)

ERp57 is substrate specific

Â ERp57 is specific for 

glycoproteins containing 

[3H]-glucose

Â ERp57 requires an lectin, 

calnexin, to catalyze folding 

Â PDI is a general isomerase



Calnexin is an ER chaperone

Schrag, Cygler, Mol. Cell (2001)
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ERp57 / PDI chimeras

Russell et al, JBC 2004

*
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*
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* = crosslinks to calreticulin

Â Identification of b' domain as the calnexin / 

calreticulin binding site



The tip of the P-domain binds ERp57 

Free 15N-
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Calnexin - Pollack et al, EMBO J 2004

Calreticulin - Frickel et al, PNAS 2002


