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[Abstract] The high mortality rate of gastric cancer underscores an urgent need for breakthroughs in
understanding its molecular mechanisms and developing clinical diagnosis and treatment strategies.
Glycosylation dysregulation is a key molecular hallmark of gastric cancer. This review systematically
elucidates the complex glycosylation regulatory network in gastric cancer, encompassing aberrant
N-—glycan branching and sialylation, the accumulation of truncated O—glycans (such as STn), and
O—GIcNAcylation driven by imbalances in key enzymes. These alterations explicitly regulate malignant
phenotypes, including cell adhesion and signaling, representing a critical driver of gastric cancer
progression. Importantly, these aberrant glycosylation patterns exhibit significant translational potential:
specific glycosylation signatures (e.g., serum glycan profiles) demonstrate superior performance in
diagnosis and prognosis compared to conventional biomarkers. This review aims to comprehensively
synthesize advances in this field, providing new insights for the precise diagnosis and prognostic
assessment of gastric cancer.
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