

Trim5 promotes MASLD progression by inhibiting fatty acid oxidation via CPT1A degradation

Aim: To investigate the role of the E3 ubiquitin ligase TRIM5 in metabolic dysfunction-associated steatotic liver disease (MASLD) and its regulation of fatty acid oxidation (FAO).

Methods: TRIM5 expression was analyzed in liver biopsies from MASLD patients and healthy controls. A high-fat diet (HFD) mouse model was used to compare hepatic phenotypes among wild-type, Trim5 knockout (Trim5⁻/⁻), and TRIM5-overexpressing mice. Assessments included steatosis, inflammation, and fibrosis. AML12 and HepG2 cells were treated with palmitic/oleic acid to simulate lipotoxicity. Lipid accumulation was evaluated by Oil Red O staining, and acetyl-CoA levels were measured by ELISA. TRIM5-interacting proteins were identified via immunoprecipitation and mass spectrometry. Trim5⁻/⁻ mice were treated with Etomoxir to examine FAO involvement.

Results: TRIM5 was upregulated in human MASLD livers and HFD-induced mouse livers, correlating with steatosis severity. TRIM5 overexpression exacerbated hepatic lipid accumulation, insulin resistance, inflammation, and fibrosis, whereas Trim5 deficiency ameliorated these changes. In hepatocytes, TRIM5 knockdown reduced lipid deposition and improved acetyl-CoA levels. CPT1A, a key FAO enzyme, was identified as a TRIM5-interacting protein. Mechanistically, TRIM5 bound CPT1A via its SPRY domain and promoted K48-linked ubiquitination and degradation. Inhibition of CPT1A with Etomoxir partially reversed the protective effects of Trim5 deficiency, confirming that TRIM5 impairs FAO by targeting CPT1A.

Conclusion: TRIM5 promotes MASLD progression by ubiquitin-dependent degradation of CPT1A, suppressing FAO and enhancing hepatic lipid accumulation. The TRIM5–CPT1A axis represents a potential therapeutic target in steatotic liver disease.
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