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Supplementary Material 

Functional enrichment analysis of AD potential target genes  

The “Clusterprofiler” (4.7.1) R software package was used to enrich functions of the potential 

AD target genes1. Firstly, the enrichGO function of Gene Ontology (GO) analysis identified the 

potential target biological processes (BPs), molecular functions (MFs), and cellular components 

(CCs). Subsequently, Kyoto Encyclopedia of Genomes (KEGG) analysis was performed to look for 

signaling pathways enriched in potential targets2. 
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Supplementary Figures 
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Fig. S1. Functional enrichment analysis of DEG. (A) The GO circle chart shows 18 GO terms. The 

height of the inner column represents the enriched proportion of genes to the total genes in the GO 

pathway. The higher the column, the greater the proportion of genes. The pink color represents the 

adjusted p value. The color was darker; the enrichment was more obvious. (B) The KEGG circle 

chart shows 18 KEGG terms. The height of the inner column represents the enriched proportion of 

genes to the total genes in the KEGG pathway. The higher the column, the greater the proportion of 

genes. The pink color represents the adjusted p value. The color was darker; the enrichment was 

more obvious.  
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Fig. S2. Enrichment analysis of key gene functions. (A) 109 characteristic genes were performed 

with GO analysis. The inner circle with different color were indicated the multiple differences of 

the genes. The outer circle with different colors indicated the genes were enriched into different 

signal pathways. (B) KEGG functional analysis was also conducted on 109 characteristic genes, 
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with colors ranging from purple to red. The darker the color of the bar chart, the greater the 

multiplicity of differences in genes.  
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Fig. S3. Expression of characterized genes in the training set. (A-M) Feature gene expression in the 

GSE5281, GSE84422 and GSE132903 datasets. (A) SYT1 in AD was significantly lower compared 

to control, p = 6.88e-10. (B) ATP6V1E1 in AD was significantly lower compared to control, p = 

6.20e-17. (C) DYNC1I1 in AD was significantly lower compared to control, p = 1.65e-12. (D) 

INPPL1 in AD was significantly elevated compared to controls, p = 8.73e-14. (E) ITSN1 in AD was 

significantly elevated compared to controls, p = 1.77e-16. (F) CCKBR in AD was significantly 

lower compared to the control group, p=1.39e-14. (G) ITPKB in AD was significantly higher 

compared to controls, p = 1.29e-15. (H) NRN1 was significantly lower compared to controls, p = 

8.27e-17. (I) RAPGEF3 in AD was significantly elevated compared to controls, p = 5.43e-15. (J) 

SV2B was significantly lower compared to controls, p=3.62e-14. (K) TBL1X in AD was 

significantly higher compared to controls, p = 2.57e-16. (L) TUBB2A in AD was significantly lower 

compared to control, p = 5.99e-15. (M) UBE2N in AD was significantly lower compared to control, 

p = 1.38e-12. 
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Fig. S4.  Expression of characterized genes in the validation set. (A-M) Feature gene expression 

in the GSE109887 dataset. (A) SYT1 in AD was significantly lower than that in the control group, 

p = 3.80e-05. (B) Compared to the control, ATP6V1E1 was significantly lower in the AD group, p 

= 1.24e-07. (C) Compared to the control, DYNC1I1 was significantly lower in the AD group, p = 

8.02e-06. (D) INPPL1 in AD was significantly elevated compared to the control group, p = 2.62e-

06. (E) ITSN1 in AD was significantly elevated compared to controls, p = 1.11e-07. (F) CCKBR 

was significantly decreased in AD compared with the control group, p = 1.39e-07. (G) ITPKB in 

AD was significantly higher than that in the control group, p = 9.04e-07. (H) NRN1 in AD was 

significantly lower than that in the control group, p = 6.61e-07. (I) RAPGEF3 in AD was 

significantly elevated compared to controls, p = 3.89e-06. (J) SV2B was significantly decreased in 

AD compared to controls, p = 4.85e-06. (K) TBL1X in AD was significantly higher than that in the 

control group, p = 2.55e-05. (L) TUBB2A in AD was significantly lower than that in the control 

group, p = 1.63e-06. (M) UBE2N in AD was significantly lower than that in the control group, p = 

6.78e-07. 
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Fig. S5. GSEA analysis of characteristic genes. Based on the median value of each gene, genes were 

divided into high expression and low expression in AD data. The differential expression genes were 

analyzed by GSEA. Each group displayed 10 pathways, with the most significantly upregulated 5 

pathways and the most significantly downregulated 5 pathways. (A) GSEA analysis of ATP6V1E1. 

(B) GSEA analysis of DYNC1I1. (C) GSEA analysis of SV2B. (D) GSEA analysis of TUBB2A. 

(E) GSEA analysis of CCKBR. (F) GSEA analysis of NRN1. (G) GSEA analysis of SYT1. (H) 

GSEA analysis of UBE2N. 

 

 

 

 

 

Fig. S6. UBE2N expression in the temporal cortex of control (n=6) and APP/PS1 mice (n = 7). 
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