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Introduction. NEK7 has recently been identified as a selective and essential regulator of NLRP3 oligomerization; however, its role in RA pathophysiology remains largely unexplored.
Aims. This study investigates whether NEK7 regulates NLRP3 inflammasome activation in RA macrophages and  whether Er Miao San (EMS), a traditional Chinese medicine formula, exerts anti-arthritic effects through this pathway.

Methods. NEK7 and NLRP3, caspase-1, IL-1β, and IL-18 were assessed in clinical samples from RA patients. In a collagen-induced arthritis (CIA) mouse model, NEK7 was silenced via siRNA to evaluate its impact on arthritis severity and inflammatory markers. RAW264.7 macrophages with NEK7 knockdown or overexpression were treated with EMS to examine inflammasome assembly, ASC speck formation, and cytokine release. Molecular docking simulations were performed to predict potential interactions between bioactive EMS constituents and the NEK7 protein.
Results. NEK7 expression was significantly elevated in RA synovial tissues and macrophages and correlated with increased NLRP3 activity. In CIA mice, NEK7 silencing attenuated clinical arthritis severity, reduced synovial inflammation, and suppressed NLRP3 inflammasome activation. Cellular assays confirmed that NEK7 is required for NLRP3 inflammasome assembly in macrophages. EMS effectively inhibited the NEK7/NLRP3 axis and alleviated joint inflammation. Molecular docking identified favorable binding interactions between major EMS components and the NEK7 protein.

Discussion. This study identifies NEK7 as a critical mediator of NLRP3 inflammasome hyperactivation in RA macrophages. The finding that EMS suppresses this pathway, potentially through direct or indirect targeting of NEK7, reveals a novel mechanistic basis for its anti-arthritic effects. These insights suggest that NEK7 may serve as both a potential diagnostic indicator and a promising therapeutic target in RA, while also providing a molecular rationale for the use of EMS in inflammatory arthritis management. Further investigation into the precise NEK7-inhibitory mechanisms of EMS components and their in vivo validation is warranted.
