Title: Mapping gene–environment drivers of MASLD progression in genetically diverse mice identifies a potential role for Acyl-CoA Thioesterase 8 (ACOT8) in liver fibrosis.

Aim: This study aimed to map gene–environment (G×E) drivers that shape heterogeneous MASLD/MASH progression and to prioritise causal pathways and therapeutic targets involved in fibrotic disease progression, with a specific focus on assessing ACOT8 as a candidate modifier of liver injury and fibrosis.

Method: We established a genetically diverse mouse population that captures the full spectrum of MASLD pathology under both chow and Western diet conditions to enable rigorous G×E mapping. To quantify subtle histopathology at scale, we developed a machine-learning pipeline to score steatosis, ballooning, inflammation, and fibrosis. Using 395 chow-fed DOz mice, we performed QTL mapping and integrated these results with genetically regulated protein abundance to prioritise candidate genes within associated loci. To test causality for the top fibrosis-linked candidate, we overexpressed Acot8 via AAV in MASH-susceptible 129X1/SvJ mice and challenged them with a high-fat diet for 24 weeks, assessing body composition, insulin sensitivity, and circulating markers of liver injury.

Result: In chow-fed DOz mice, we identified an early fibrosis QTL peak that included Acot8 and was uniquely supported by genetically regulated protein abundance, nominating Acot8 as a high-priority candidate gene. In the intervention study, Acot8 overexpression reduced body weight and fat mass, improved insulin sensitivity, and lowered AST, consistent with reduced liver injury. Supporting translational relevance, human genetic studies have linked variation at the ACOT8 locus to circulating AST levels.

Conclusion: Genetic mapping in a diverse mouse population nominated Acot8 as a candidate modifier of early fibrotic pathology, and experimental overexpression data are consistent with a protective role associated with improved metabolic state and reduced biochemical evidence of liver damage. If these findings are validated in additional models and with direct fibrosis readouts, ACOT8 represents a tractable therapeutic target and motivates follow-up work to evaluate pharmacologic activation strategies, analogous to prior successful targeting approaches for other ACOT isoforms.












