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It is one of the most characteristic features of eukaryotic cells that the
nucleoplasm is separated from the cytoplasm by a nuclear membrane. Therefore,
for cells to live, it is essential to exchange molecules between the nucleus and
cytoplasm.

The nuclear pore complex (NPC) is a macromolecular assembly, which is
responsible for nucleocytoplasmic transport. It consists of approximately 30
different proteins called nucleoporins. Several nucleoporins are O-GlcNAcylated,
which is a post-translational modification in which the monosaccharide
B-N-acetylglucosamine (GleNAc) is attached to serine or threonine residues within
the proteins. However, the biological significance of this modification on
nucleoporins remains obscure.

In this research, I focused on the function of O-GlcNAcylation of nucleoporins.
I show that OGT, which is an enzyme adding GlcNAc on intracellular proteins,
mediates O-GlcNAcylation of nucleoporins, especially Nup62 and Nup153. I found
that although the permeability barrier function of the NPC and importin
o/B-mediated nuclear import through the NPC was not affected, Nup62 and Nup88

protein levels were significantly decreased upon knockdown of OGT. Although

Nup88, unlike Nup62, was not recognized by an anti-O-GlcNAc antibody or
WGA-HRP, knockdown of Nup62 caused a reduction in Nup88 protein levels,
suggesting that the observed decrease in Nup88 in OGT knocked-down cells is due
to a decrease in Nup62. Furthermore, I found that Nup88 preferentially associated
with O-GlcNAcylated Nup62 compared with non-O-GleNAcylated Nup62.

Collectively, I demonstrate that Nup62 protein levels are primarily maintained
by O-GlcNAcylation and that Nup88 is quantitatively regulated through its
interaction with O-GlcNAcylated Nup62.
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