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            Abstract
Visceral adiposity has been associated with altered microstructural properties of white matter in adolescents. Previous evidence suggests that circulating phospholipid PC(16:0/2:0) may mediate this association. To investigate the underlying biology, we performed a genome-wide association study (GWAS) of the shared variance of visceral fat, PC(16:0/2:0), and white matter microstructure in 872 adolescents from the Saguenay Youth Study. We further studied the metabolomic profile of the GWAS-lead variant in 931 adolescents. Visceral fat and white matter microstructure were assessed with magnetic resonance imaging. Circulating metabolites were quantified with serum lipidomics and metabolomics. We identified a genome-wide significant association near DHCR24 (Seladin-1) encoding a cholesterol-synthesizing enzyme (rs588709, pâ€‰=â€‰3.6â€‰Ã—â€‰10âˆ’8); rs588709 was also associated nominally with each of the three traits (white matter microstructure: pâ€‰=â€‰2.1â€‰Ã—â€‰10âˆ’6, PC(16:0/2:0): pâ€‰=â€‰0.005, visceral fat: pâ€‰=â€‰0.010). We found that the metabolic profile associated with rs588709 resembled that of a TM6SF2 variant impacting very low-density lipoprotein (VLDL) secretion and was only partially similar to that of a HMGCR variant. This suggests that the effect of rs588709 on VLDL lipids may arise due to altered phospholipid rather than cholesterol metabolism. The rs588709 was also nominally associated with circulating concentrations of omega-3 fatty acids in interaction with visceral fat and PC(16:0/2:0), and these fatty acid measures showed robust associations with white matter microstructure. Overall, the present study provides evidence that the DHCR24 locus may link peripheral metabolism to brain microstructure, an association with implications for cognitive impairment.
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                    Fig. 1: The genome-wide significant locus on chromosome 1 near DHCR24.[image: ]


Fig. 2: Expression of DHCR24 during lifespan.[image: ]


Fig. 3: The effects of the DHCR24 rs588709-G on particle concentration of 14 lipoprotein subclasses and the lipid fractions within the 14 subclasses.[image: ]


Fig. 4: The effects of the DHCR24 rs588709-G on lipoprotein particle size, apolipoproteins, cholesterol, triglycerides, phospholipids, amino acids, and glycoprotein acetylation.[image: ]


Fig. 5: The overall similarities of the metabolomic effects of DHCR24 rs588709-G versus TM6SF2 rs58542926-T or HMGCR rs12916-T.[image: ]
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