[bookmark: OLE_LINK38]Supplementary materials
[image: ]Supplementary Figure 1. The mediating roles of white matter microstructural traits in the associations between APOE4 and VaD risk. Panels A and B display mediation estimates for individual white matter trait (Panel A: tract-level FA; Panel B: tract-level MD) mediating the APOE4–VaD association. Significance asterisks denote Bonferroni-adjusted statistical significance: *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001. The white matter traits with significant mediating effects were visualized via the ggseg3d package in R. Abbreviations: APOE4, Apolipoprotein E ε4; ACME, average causal mediation effect; CC, corpus callosum; MCP, middle cerebellar peduncle; PTR, posterior thalamic radiation; SCR, superior corona radiata; SS, sagittal stratum; VaD, vascular dementia.








[bookmark: OLE_LINK136][bookmark: OLE_LINK6][image: ]Supplementary Figure 2. Metabolite-based predictive models for incident ACD, AD and VaD in APOE4 heterozygotes and homozygotes. Metabolite signatures were selected from top outcome-specific mediators: five markers for ACD (M-LDL-PL, M-LDL-FC, S-LDL-C, S-LDL-FC, S-LDL-TL), two for AD (Avg Diam of VLDL-Pts and L-LDL-CE%), five for VaD (M-LDL-FC, LDL-FC, L-LDL-FC, C-LDL-C, M-LDL-PL). ROC curve analysis was used to assess the performance of the constructed prediction models in APOE4 heterozygotes (A) and homozygotes (B). Corresponding AUC values are labelled for each curve. Abbreviations: ACD, all-cause dementia; AD, Alzheimer’s disease; VaD, vascular dementia; AUC, area under curve; ROC, receiver operating characteristic.
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