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Studies on the molecular mechanism of the pathology caused by the defect in
deglycosylation enzyme (PNGase)
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The cytoplasmic peptide:N-glycanase (PNGase/Nglyl) is well conserved throughout eukaryotes, and evidence
suggest that it is involved in a quality control system for newly synthesized protein, a process called ER-associated
degradation (ERAD). Discovery of a human genetic disorder involving the human orthologue gene (NGLY!-deficiency)
demonstrates the importance of this protein. In this study, we aim to clarify the molecular mechanism of
pathophysiology of NGLYI-deficiency, and showed that the ablation of Nglyl causes dysregulation of the ERAD
process. Interestingly, not only delayed degradation but also the deglycosylation of a misfolded glycoprotein was
observed in NglyI(-/-) mouse embryonic fibroblast (MEF) cells. The unconventional deglycosylation reaction was found
to be catalyzed by the cytosolic endo-B-N-acetylglucosaminidase (ENGase), generating aggregation-prone N-GlcNAc
proteins. Surprisingly, the ERAD dysregulation in cells lacking Ngly! was found to be restored by the additional
knockout of ENGase gene. Thus, our study underscores the functional importance of Nglyl in the ERAD process and
provides a potential mechanism underlying the phenotypic consequences of a newly emerging genetic disorder caused
by mutation of the human NGLY! gene. Our study also strongly indicate that inhibitor for ENGase could be an attractive
drug target for the NGLYI-deficiency.
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Figure. 1 N-GIcNAc hypothesis

In the absence of Nglyl, ENGase may act directly on the
misfolded glycoproteins to produce N-GlcNAc proteins.

N-GlcNAc proteins form intracellular aggregates, which

can potentially toxic to cells.
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