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Abnormal O-glycosylation of serum IgA1 early in the disease is associated with risk of progression in IgA nephropathy
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Introduction: IgA nephropathy (IgAN) is progressive in some but not all patients; as yet, there are no prognostic indicators specific to IgAN. Abnormal O-glycosylation of serum IgA1 in IgAN has a number of functional consequences which may contribute to pathogenesis. However, it is not known whether this physicochemical property of IgA1 remains stable throughout life, or varies with age. Neither is it known if O-glycosylation abnormalities detected at an early stage of IgAN predict long term outcome. Since 1989, we have collected serum samples from IgAN patients and healthy controls. 
Aims: In this study, we used well-established lectin binding assays to measure IgA1 O-glycosylation to investigate: (1) the variation of IgA1 O-glycosylation with age in IgAN and controls, and (2) the relationship of IgA1 O-glycosylation profile early in the disease with long term clinical outcome.
Methods: We studied sera from 76 patients with biopsy-proven IgAN (58 male, median age 42 years, range 21-71), obtained early in the course of their disease while renal function was normal, and 74 controls (45 male, median age 35.5 years, range 23-76), collected over the same time period. Aim 1: IgAN and control sera were grouped into 5 decades of life: 3rd to 6th decades (n≥10 IgAN and 10 controls per decade) and 7th decade (n=5 IgAN and 13 controls). Aim 2: The patients were classified as Progressors (serum creatinine increased by >100% during follow up), or Non-Progressors (serum creatinine remained normal after a minimum ten years follow up).  IgA1 O-glycosylation was measured by the binding of Helix aspersa (HA) lectin in an ELISA-type system.  The results were expressed as arbitrary units (AU) of HA lectin binding, using an in-house standard. Raised HA lectin binding indicates reduced galactosylation and/or sialylation of the IgA1 O-glycans.
Results:  As previously reported, the IgA1-HA binding was significantly higher in IgAN than controls (IgAN 28±1.31AU, vs controls 21±1.04AU, p<0.0005).  There was no significant difference in IgA1-HA binding between the different decades of life in IgAN or controls, or between males and females. Of the 76 patients studied, 36 (47%) were Progressors (26 males, median age at sample collection 43.5, range 29-71 years), and 40 were Non-Progressors (32 males, median age 39.5, range 21-62 years). The IgA1-HA binding of the Non-Progressors did not differ from controls (Non-Progressors 25±1.51AU, control 21±1.04AU, p=NS). However, the Progressors had significantly higher IgA1-HA binding than both Non-Progressors and controls (Progressors 31±2.09AU, p<0.005 vs Non-Progressors, p<0.0005 vs controls). 
Conclusion:  As widely reported by our group and others, mean IgA1-HA binding is higher in IgAN than controls, indicating altered IgA1 O-glycosylation. This study shows that IgA1 O-glycosylation patterns do not vary with age through adult life in either IgAN or healthy controls. Most importantly, our results demonstrate a clear association between the presence of aberrantly O-glycosylated IgA1 in the serum at an early stage of IgAN and subsequent development of progressive renal disease. There was a degree of overlap between the Progressors, Non-Progressors and controls, implying that altered IgA1 O-glycosylation is not the only factor involved in progression. However, the findings lend further support to the importance of altered IgA1 O-glycosylation in the pathogenesis of IgAN, and suggest that it may be considered as a diagnostic marker and a possible therapeutic target.

