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Figure S1. Overview of inter-regional transcriptomic differences in the mouse brain.
A. PCA of the whole-brain transcriptome. Each dot represented a sample from a different brain region, color-coded accordingly. The axes correspond to the principal components, reflecting similarities and differences in overall gene expression patterns among the regions.
B. PCA based on immune-related genes, analyzed using the same method as in Figure S1A.
C. PCA based on metabolism-related genes, also using the same approach as in Figure S1A.
D. UpSet plot of upregulated DEGs. The vertical axis indicated the number of DEGs for each intersection or union of brain regions, while the horizontal axis showed the specific combinations of regions. This plot illustrated the extent of overlap and regional specificity of upregulated genes.
E. UpSet plot of downregulated DEGs. Using the same analysis approach as in Figure S1D. This plot displayed the overlap and distribution of downregulated genes across different brain regions.
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Figure S2. GO enrichment of upregulated DEGs at 12, 15, 18, 21, 26, and 28‑month‑old compared with 3 ‑month‑old mice.
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[bookmark: _GoBack]Figure S3. GO enrichment of downregulated DEGs at 12, 15, 18, 21, 26, and 28‑month‑old compared with 3 ‑month‑old mice.
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Figure S4. Overview of the top 1% enriched pathways across time points (upregulated DEGs).
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Figure S5. Overview of the top 1% enriched pathways across time points (downregulated DEGs).
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Figure S6. Differential gene expression across brain regions in 26‑month‑old versus 3‑month‑old mice.


[image: ]

Figure S7. Lollipop plots of immune pathway regulation significance at each time point across brain regions.
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Figure S8. Region‑specific GSEA of the inflammatory response function in 26‑month‑old versus 3‑month‑old mice.
[image: ]
Figure S9. Boxplots of all WGCNA module expression across brain regions and time points.
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Figure S10. Bubble plots of functional enrichment for all WGCNA modules.
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Inflammatory response
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Kruskal-Wallis, p < 2.2e-16
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GO Enrichment of Upregulated Genes (vs. 3mo)
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Go Enrichment of Downregulated Genes (vs. 3mo)
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