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Table 1 The effect of different glycosylation modification types on IgG bioactivity and function
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Fig.2 IgG-binding Fcy receptors in SLE patients and associated physiological process
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Abstract  Systemic lupus erythematosus (SLE) is an autoimmune disease of unknown etiology, primarily
characterized by systemic inflammation and hyperactivation of both B and T lymphocytes. Key immunological
features include increased consumption of complement components, sustained overproduction of type I
interferons (IFN-I), and persistent production of a broad spectrum of autoantibodies, such as anti-dsDNA
antibodies. However, the use of autoantibodies as biomarkers for the early detection of SLE is associated with a
high false-positive rate, suggesting that antibody characteristics evolve during disease progression. N-
glycosylation is a critical post-translational modification of antibodies that significantly influences their structure
and receptor-binding properties, thereby modulating biological activities and functions. In particular,
glycosylation patterns affect the antibody's affinity for Fc gamma receptors (FcyRs), subsequently regulating
various antibody-mediated immune responses. Numerous studies have investigated the impact of individual
monosaccharides—such as sialic acid, fucose, and N-acetylglucosamine, which constitute N-glycans—on the
immunological functions of antibodies. This review systematically summarizes the aberrant immunoglobulin G

(IgG) N-glycosylation patterns observed in SLE patients, with a focus on correlations between disease
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progression or complications and quantitative alterations in individual glycan components. We first review how
different types of N-glycosylation modifications affect the biological activity and functional properties of IgG,
particularly regarding the effects of specific monosaccharides—such as sialic acid, fucose, and galactose—on
FcyR binding affinity and the resulting downstream immune functions. We then summarize the differential
expression of IgG N-glycans and glycosyltransferase genes between SLE patients and healthy controls, and
outline the associations between glycosylation changes and SLE-related pathological responses. In response to the
inconsistencies and limitations in current research, we propose potential explanations from the perspectives of
study methodologies, participant characteristics, and variations in N-glycan structures, aiming to provide a
constructive reference for future studies. Given the close relationship between antibody glycosylation and SLE,
this review highlights the potential of IgG N-glycosylation patterns as promising biomarkers for early diagnosis
and disease monitoring. In terms of therapy, we discuss how IgG glycosylation can enhance the efficacy of
intravenous immunoglobulin (IVIG) treatment and introduce emerging therapeutic strategies that aim to modulate
endogenous IgG N-glycans as a novel glycan-based approach for SLE management. In summary, N-glycans are
essential structural components of antibodies that regulate immune responses by modulating antibody - receptor
interactions. Aberrant glycosylation is closely associated with the pathogenesis of autoimmune diseases, including
SLE. However, due to the structural diversity of N-glycans and the complexity of glycosylation processes, the
precise roles of IgG N-glycosylation in SLE pathophysiology remain incompletely understood. Moreover,
therapeutic strategies targeting IgG glycosylation are still in early development and have not yet reached clinical
application. Continued progress in glycan analysis technologies and other biological tools, along with

interdisciplinary collaboration, will be essential for advancing this field.
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