Targeting CNOT1 by Mogroside V Enhances MARCH8-Mediated M2 Ubiquitination and Restricts IAV
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Introduction. Host-directed antiviral strategies are essential to combat drug-resistant Influenza A virus (IAV). Mogroside V (MV), a primary triterpenoid from Siraitia grosvenorii, exhibits potent anti-IAV activity, yet its precise molecular mechanism remains elusive.
Aims. To evaluate the therapeutic efficacy of MV against IAV and identify its direct host target and downstream regulatory axis.
Methods. We screened 529 natural compounds and validated MV's efficacy using in vitro infection models and in vivo lung-specific knockdown mice. Target identification and interaction were characterized by TPP, SPR, MST, and molecular docking. Viral budding was visualized via TEM.
Results. MV dose-dependently inhibited both wild-type and oseltamivir-resistant H1N1 strains with low cytotoxicity and significantly improved survival while reducing pulmonary viral burden in vivo. Mechanistically, MV specifically impaired the late-stage viral budding process rather than early entry. Thermal proteome profiling and binding assays identified CNOT1 as the direct host target of MV. Under physiological conditions, CNOT1 physically associates with the viral M2 protein to prevent its degradation; however, MV binding downregulated CNOT1, facilitating MARCH8-mediated K63-linked polyubiquitination and subsequent lysosomal degradation of M2. Furthermore, combined MV and oseltamivir treatment demonstrated superior synergistic antiviral protection.
Discussion. Our study identifies the MV-CNOT1-MARCH8-M2 axis as a novel regulatory node in IAV replication. By modulating host protein homeostasis to promote viral protein degradation, MV represents a high-safety candidate for overcoming viral resistance in anti-influenza therapeutics.
