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ABSTRACT
Alcohol consumption and high-fat (HF) diets often coincide in Western society, resulting in synergistic negative effects on liver
function. Although studies have analyzed the global protein expression in the context of alcoholic liver disease (ALD) and
metabolic dysfunction-associated steatotic liver disease (MASLD), none has offered specific insights on liver dysregulation at the
membrane proteome level. Membrane-specific profiling of metabolic and compensatory phenomena is usually overshadowed in
conventional proteomic workflows. In this study, we use the Peptidisc method to isolate and compare the membrane protein (MP)
content of the liver with its unique biological functions. From mice fed with an HF diet and ethanol in drinking water, we annotate
over 1500 liver proteins with half predicted to have at least one transmembrane segment. Among them, we identify 106 integral
MPs that are dysregulated compared to the untreated sample. Gene Ontology analysis reveals several dysregulated membrane-
associated processes like lipid metabolism, cell adhesion, xenobiotic processing, and mitochondrial membrane formation.
Pathways related to cholesterol and bile acid transport are also mutually affected, suggesting an adaptive mechanism to counter
the upcoming steatosis of the liver model. Taken together, our Peptidisc-based profiling of the diet-dysregulated liver provides
specific insights and hypotheses into the role of the transmembrane proteome in disease development, and flags desirable MPs for
therapeutic and diagnostic targeting.
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