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Supplementary Figure. 1 Cell-specific markers and transcriptional noise analysis. A. Dot plot 

demonstrating subtype-specific marker expression patterns. B. Boxplot showing transcriptional 

noise in different cell types of PFC across the postnatal lifespanin 
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Supplementary Figure. 2 Comparison of cell communication and signaling pathway across 

age.  A. The bar chart shows the relative information flow of intercellular interactions in the PFC 

across various age groups. B. The bar chart presents the strength of information flow of 

intercellular interactions in the PFC at different ages  
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Supplementary Figure. 3 Temporal analysis of Astro's DEGs. A. Temporal analysis of Astro's 

DEGs throughout the life course. The line graph on the left represents the average expression levels 
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and trends of DEGs based on clustering in each age group, the heatmap in the middle represents 

the expression levels of DEGs in each cell, and the right side shows the functional enrichment 

annotations corresponding to the gene clusters (top 5 are displayed). B. PPI network of the C3 

gene cluster. 
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Supplementary Figure. 4 Temporal analysis of DEGs in Micro. A. Temporal analysis of DEGs 

in Micro throughout the life course. The left line graph represents the average expression levels 

and trends of DEGs based on clustering in each age group, the middle heatmap represents the 

expression levels of DEGs in each cell, and the right side shows the functional enrichment 

annotations corresponding to the gene clusters (top 5 are displayed). B. The ego-centered graph 

shows the connections between the KO gene (FCGR3A) and significantly perturbed genes (FDR 

< 0.05). Nodes are color-coded based on the membership of each gene in the enriched functional 

groups, and only those functional enrichments related to Mendelian disease phenotypes are 

displayed. C. GSEA analysis identified important gene sets related to perturbed genes.  
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Supplementary Figure. 5 Temporal analysis of DEGs in OPC and MOL. A. UMAP 

visualization of oligodendrocyte lineage. B. Dot plot showing the expression of marker genes in 

oligodendrocyte lineage subpopulations. C. The biological functions of different oligodendrocyte 

lineage cells. D. Proportion of oligodendrocyte lineage subpopulations in different groups. E and 

F respectively present the temporal analysis of DEGs in OPC and MOL throughout the life course. 

The left line graph represents the average expression level and trend of DEGs based on clustering 

in each age group, the middle heatmap represents the expression level of DEGs in each cell, and 
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the right side shows the functional enrichment annotations corresponding to the gene clusters (top 

5 are displayed). 
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Supplementary Figure. 6 Virtual KO analysis of FUT9 in ExN and MOL . A, B. The ego-

centered graph shows the connections between the KO gene (FUT9) and significantly perturbed 

genes (FDR < 0.05) in ExN (A) and MOL (B). Nodes are color-coded based on the membership 

of each gene in the enriched functional groups, and only those functional enrichments related to 

Mendelian disease phenotypes are displayed. C. GSEA analysis identified important gene sets 

related to perturbed genes. 
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Supplementary Tables 

Supplementary Table 1 
Sample database source and basic information. 

Supplementary Table 2 
The number of cell for cell type. 

Supplementary Table 3 
The number of DEG for cell types (|logFC|≧0.25, FDR<0.05). 

Supplementary Table 4 
Genes perturbed by the virtual-KO of FCGR3A in aging Micro (FDR < 0.05). 

Supplementary Table 5 
Genes perturbed by the virtual-KO of FUT9 in aging ExN and MOL (FDR < 0.05). 
 


