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Abstract

Protein Disulfide Isomerase does not
Control Recombinant IgG4 Productivity in
Mammalian Cell Lines

Posttranslational limitations in the endoplasmic reticulum
during recombinant monoclonal antibody production are an
important factor in lowering the capacity for synthesis and
secretion of correctly folded proteins. Mammalian protein
disulfide isomerase (PDI) has previously been shown to have a
role in the formation of disulfide bonds in immunoglobulins.
Several attempts have been made to improve the rate of
recombinant protein production by overexpressing PDI but the
results from these studies have been inconclusive. Here we
examine the effect of a) transiently silencing PDI mRNA and b)
increasing the intracellular levels of members of the PDI family
(PDI, ERp72 and PDIp) on the mRNA levels, assembly and
secretion of an lgG4 isotype. Transiently silencing PDI in
NSO/2N2 cells suggests that PDI is involved in disulfide bond
formation of this subclass of antibody. From the knock-down
experiments the flux control coefficient for PDI can be
calculated as = 0.25. This value indicates that although PDI
contributes to a certain extent towards the flux control of
disulfide bond formation, it is not the rate-limiting step in the
formation of fully assembled IgG4 antibodies in NSO cells.
Furthermore, overexpression of members of the PDI family in a
CHO cell line does not improve productivity and hence we
conclude that the catalysis of disulfide bond formation is not
rate limiting for IgG4 production. We therefore propose that
PDI is not a suitable target for rational cell engineering in NSO
and CHO cell lines in order to increase IgG4 productivity.
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