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Elucidation of the regulatory mechanism of NOTCH receptor expression by the
cooperative action of glycosyltransferases
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Glycosylation, one of the post-translational modifications of proteins, is vital for regulating protein expression
and function. The NOTCH receptors represent glycoproteins, where glycans are involved in their fine-tuning. Previous
studies have identified several glycosyltransferases that modify approximately a tandem repeat of epidermal growth
factor-like (EGF) domains located in the extracellular region of the NOTCH receptor. Six cysteine residues are present in
each EGF domain, forming three pairs of disulfide bonds. Notably, the glycosyltransferase that modifies the EGF domain
specifically recognizes the EGF domain that has completed folding and then catalyzes the sugar modification. However,
the molecular mechanism by which O-glycans mediate the regulation of NOTCH expression has not been thoroughly
investigated. Our study addressed the novel roles of O-glycans by establishing HEK293T cells triple mutant for
POFUT1/POGLUTI/EOGT. Detailed analysis of Notch glycosylation by mass spectrometry, aggregation assay, and
biochemical analysis of the degradation pathway suggested that lack of O-glycans caused misfolding of Notch EGF
domains, which hampered proteosome-dependent degradation. Isolation of interacting molecules of NOTCH receptors
under the deficiency of major O-glycans further indicated a novel role of O-glycans in promoting NOTCH receptor folding

by suppressing the inappropriate association of chaperon proteins with folded EGF domains.
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Figure 1. Notch receptor is modified with O-fucose, O-glucose, and EOGT by
POFUT1, POGLUT1, and EOGT, respectively, at a tandem EGF repeat of
Notch receptor.
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Figure 2. Shematic representation of a potential role of O-glycans on the folding
of Notch EGF domains.
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