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[Abstract] The cyclic GMP-AMP synthase-stimulator of interferon genes (cGAS-STING) pathway serves as a core DNA-
sensing mechanism of innate immunity. Upon recognition of cytosolic DNA, it synthesizes the second messenger cyclic GMP-AMP
(cGAMP) to activate the STING protein, which in turn drives the expression of type I interferons and pro-inflammatory factors. This
pathway plays a crucial protective role in antiviral and antitumor immunity. However, overactivation or persistent activation of this

pathway can transform it into a pathological driver. It can trigger chronic inflammatory responses by recognizing self-DNA, such as
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leaked mitochondrial DNA or nuclear DNA, and is widely involved in various pathological processes, including systemic lupus

erythematosus, neurodegenerative diseases, aging-related inflammation, and metabolic diseases. Current therapeutic strategies

targeting this pathway focus on developing cGAS inhibitors, STING antagonists, and natural small-molecule drugs, aiming to

precisely regulate its activity to balance immune defense and inflammatory damage. Despite progress in understanding the

mechanisms and drug development, clinical translation still faces challenges such as targeted delivery, patient stratification, and drug

safety. Future research needs to further explore tissue-specific regulation and precise intervention strategies to effectively manage the

"double-edged sword" effect of this pathway in immune homeostasis.
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