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[Abstract] The intracellular tyrosine phosphatase SHP2, encoded by the protein tyrosine phosphatase non-receptor
type 11 (PTPN11) gene, serves as a core regulator of the RAS/mitogen-activated protein kinase (MAPK) signaling pathway
and is critically involved in key biological processes including cell growth, differentiation, and survival. Germline mutations in
PTPN11 have been established as a major genetic etiology of Noonan syndrome and other developmental disorders. Over the
past two decades, accumulating evidence has elucidated the role of PTPN11 in tumorigenesis. This review systematically sum—
marizes the molecular structural features and core biological functions of PTPN11/SHP2, with a particular focus on its muta—
tional profiles, expression patterns, clinical prognostic relevance, and potential mechanisms of action across multiple tumor
types, including leukemia, melanoma, lung cancer, gastric cancer, hepatocellular carcinoma, breast cancer, colorectal cancer,
and pancreatic ductal adenocarcinoma. Furthermore, we discuss recent advances in SHP2-targeted therapy and explore the syn—
ergistic effects of its combination with B-eell lymphoma 2 inhibitors and immune checkpoint inhibitors. This review aims to
provide a theoretical basis and future directions for the clinical translation of PTPN11/SHP2 as both a diagnostic biomarker
and a therapeutic target in oncology.
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