Preliminary evidence for O-linked glycosylation of the Nicotiana benthamiana phytaspase-1
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Phytaspase-1 is a subtilisin-like serine protease associated with plant defense responses in the model plant Nicotiana benthamiana. This enzyme is secreted into the apoplast through the classical secretory pathway and can participate in programmed cell death (PCD) under PCD-inducing conditions. As recently shown by our research group [1], the theoretical molecular weight of phytaspase-1 does not match the apparent molecular weight observed in electrophoretic experiments. Considering that it is an extracellular secreted protein, it has been hypothesized that this enzyme may undergo glycosylation.
To determine whether phytaspase-1 is glycosylated and to identify the type of glycosylation, the purified protein was treated with several glycosidases, including PNGase F and O-glycosidase, under denaturing conditions followed by analysis using SDS-PAGE and silver staining. The results showed that the phytaspase-1 band mobility changed after treatment with O-glycosidase compared to the mock-treated control (incubated under identical conditions without the enzyme), indicating that this protein is highly likely to carry O-glycosylation. Bioinformatic analysis of potential glycosylation sites revealed a characteristic ST-cluster (a serine/threonine-rich region), a hallmark of O-glycosylation. In full agreement with this prediction, our previous LC-MS/MS analysis consistently failed to detect peptides corresponding to this specific region, providing indirect evidence that bulky glycan modifications effectively mask these sequences from proteolytic cleavage and subsequent ion detection.
The next stage of the study focused on evaluating the functional impact of O-glycosylation on phytaspase-1 activity and stability. In contrast to the previous step performed under denaturing conditions, here the enzyme was treated with O-glycosidase under non-denaturing (native) conditions. The enzymatic activity was monitored using the fluorogenic substrate Ac-VEID-AFC, while gel electrophoresis was employed to verify the extent of deglycosylation. This approach enables a preliminary investigation of the role of glycan chains in maintaining the catalytic performance and thermal stability of phytaspase-1.
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