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[image: ]Figure S1. Associations between tract-level MD and incident dementia risk. Volcano plots (A–C) visualize -log10 (Bonferroni-adjusted P) against HR for ACD, AD and VaD; forest plots (D–F) display fully adjusted HRs and 95% CIs of 20 representative tracts for each endpoint, with G–I presenting complementary stratified analyses (higher tract-level MD in dementia cases). Multivariable Cox proportional hazards regression models were constructed to assess associations between tract-level MD and risk of incident ACD, AD, and VaD, with adjustment for all covariates. The between-group comparisons of tract-level MD was performed using Mann-Whitney U test. Two-sided P values corrected for multiple comparisons via the Bonferroni method were reported. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001. Abbreviations: MD, mean diffusivity; CI, confidence interval; CN, cognitively normal; ACD, all-cause dementia; AD, Alzheimer's disease; VaD, vascular dementia; HR, hazard ratio.
[bookmark: OLE_LINK22]

[image: ]Figure S2. Predementia temporal trajectories of tract-level FA before incident ACD. LOESS regression was performed to model 10-year predementia trajectories of z-score normalized tract-level FA for ACD. Trajectory similarity was assessed by DTW distance, with hierarchical clustering grouping ACD-related tracts into 3 clusters. Panel A-B displays the overall trajectories of all abnormal tracts before ACD diagnosis; panels C present the dynamic trajectories of the 3 identified clusters (cluster 1: n=29, cluster 2: n=14, cluster 3: n=7).








[bookmark: OLE_LINK24][image: ]Figure S3. Pre-dementia temporal trajectories of tract-level MD before incident ACD. LOESS regression was performed to model 10-year predementia trajectories of z-score normalized tract-level MD. Trajectory similarity was assessed by DTW distance, with hierarchical clustering grouping tracts into 3 distinct clusters. Panel A-B displays the overall trajectories of all abnormal tracts before ACD diagnosis; Panel C shows degenerative trajectories of cluster 1 (n=15) and relatively stable trajectories of cluster 2 (n=20) and cluster 3 (n=15). 








[image: ]Figure S4. Predementia temporal trajectories of tract-level MD before incident AD. LOESS regression was performed to model 10-year pre-AD trajectories of z-score normalized tract-level MD. Trajectory similarity was assessed by DTW distance, with hierarchical clustering grouping tracts into 3 distinct clusters. Panel A-B displays the overall trajectories of all abnormal tracts before AD diagnosis; Panel C displays degenerative trajectories of cluster 1 (n=21), cluster 2 (n=25) and cluster 3 (n=4).









[bookmark: OLE_LINK25][image: ]Figure S5. Kaplan-Meier survival curves for incident dementia risk stratified by tract-level MD. Participants were stratified into low and high MD groups by median MD of dementia-associated white matter tracts. Kaplan-Meier curves estimated ACD-, AD- and VaD-free survival probabilities, with HRs and 95%CIs calculated for risk stratification. Panels A–C show ACD-free survival by MD of fornix, left and right ACR; panels D–F display AD-free survival by MD of fornix, right FC/ST and left ACR; panels G–I present VaD-free survival by key VaD-associated tracts. Abbreviations: MD, mean diffusivity; CI, confidence interval; ACD, all-cause dementia; AD, Alzheimer's disease; VaD, vascular dementia; HR, hazard ratio; FC/ST, fornix crus/stria terminalis; ACR, anterior corona radiata.




[image: ]Figure S6. The validation of prediction models for incident dementia. We performed internal validation of the dementia risk prediction models constructed with tract-level FA and MD, with models adjusted for predefined demographic data. Panels A–D present the validation of predictive models in FIGURE 5 by bootstrap resampling and repeated 5-fold cross-validation. Abbreviations: FA, fractional anisotropy; MD, mean diffusivity; ROC, receiver operating characteristic curve; AUC, area under curve; CV, cross-validation.
[bookmark: OLE_LINK109][bookmark: OLE_LINK72][bookmark: OLE_LINK110][bookmark: OLE_LINK28][image: ]Figure S7. Comparative prediction performance of different dementia risk models. Multivariable Cox proportional hazards regression models were constructed to predict incident ACD and AD risk using demographic information, APOE genotype, and white matter tract metrics (FA, MD). 5-year time-dependent AUC was calculated to assess model discrimination capacity. Panels A–B display time-dependent ROC curves for ACD risk prediction with demographics model, demographics + APOE model, and demographics + APOE + top 5 fiber tract FA (A) or MD (B) model; panels C–D show ROC curves for AD risk prediction using demographics model, demographics + APOE model, and demographics + APOE + top 5 fiber tract FA (C) or MD (D) model. Abbreviations: ROC, receiver operating characteristic curve; ACD, all-cause dementia; AD, Alzheimer's disease; AUC, area under curve.



[bookmark: OLE_LINK23][image: ]Figure S8. PPI network of circulating proteins associated with dementia-related white matter microstructure. This PPI network was constructed using the STRING (version 12.0) database. Nodes represent circulating plasma proteins significantly associated with ACD-related white matter diffusion metrics, identified via multivariable linear regression with two-sided Bonferroni-corrected P values (Pcorrected<0.05). Edges represent validated and predicted functional interactions between proteins.





[bookmark: OLE_LINK271][bookmark: OLE_LINK269][image: ]Figure S9. WikiPathways and cellular component enrichment analysis of circulating proteins associated with dementia-related white matter microstructure. Panel A displays enriched WikiPathways. The top enriched terms are predominantly involved in apoptosis, TNF-α signaling, adaptive immune response, and RTK-mediated cell proliferation and survival signaling. Panel B presents cellular component enrichment results. The top enriched cellular components include cytosol, vesicle biogenesis, intracellular organelle, and cytoskeleton. Enrichment significance was quantified by Fisher’s exact test, followed by multiple testing with FDR correction.
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