DTC1225, a novel benzothiazole-based compound ameliorates MASLD and reshapes the hepatic lipidome
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Introduction. Metabolic dysfunction-associated steatotic liver disease (MASLD) is a leading contributor to a broad spectrum of chronic liver disorders worldwide, yet effective pharmacotherapies remain limited.

Aims. Autophagy is an essential catabolic process that maintains hepatic homeostasis by mitigating lipid-induced cellular stress and modulating lipogenesis with fatty acid β-oxidation. This study aimed to evaluate the translational therapeutic relevance of DTC1225, a newly identified benzothiazole-based compound with autophagy-activating properties, in regulating hepatocellular metabolism in MASLD. 

Methods. Utilizing an in vitro reporter-based screening of a chemical compound library, 2-((3-morpholinopropyl) amino) benzo[d]thiazol-6-yl 4-nitrobenzenesulfonate (code name as DTC1225) was identified as a novel autophagy modulator. Its therapeutic efficacy was evaluated in steatotic HepG2 cells, differentiated 3T3-L1 adipocytes, and a MASLD mouse model induced by a fructose-palmitate-cholesterol diet combined with high fructose corn syrup-55.

Results. DTC1225 drove transcription factor EB-mediated lysosomal biogenesis and autophagosome formation, positioning it as a promising therapeutic candidate for metabolic dysfunction characterized by impaired autophagy. In vitro, DTC1225 reduced lipid deposition and mitigated MASLD-associated cellular injury in both steatotic HepG2 cells and differentiated 3T3-L1 adipocytes, accompanied by coordinated changes autophagy-related protein and gene expression. In a MASLD mouse model, DTC1225 alleviated hepatic damage by modulating autophagy-related signaling pathways, restoring lipid metabolism and redox homeostasis, and attenuating ferroptotic dysregulation. Hepatic lipidomics analysis further revealed that DTC1225 induced selective structural lipid remodelling, shifting the lipid profile toward longer-chain and more unsaturated species, with preferential enrichment of n-3 polyunsaturated fatty acids–containing lipids, a signature characteristic of attenuated lipotoxicity and improved membrane fluidity. 
Discussion. This study elucidates the multifaceted mechanisms underlying the anti-MASLD activity of DTC1225, and provides a critical rationale for its further development as an innovative therapeutic candidate for MASLD and its associated metabolic complications.
