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[Abstract] Objective: To investigate the distribution of vascular cognitive impairment (VCI) with
kidney Yang deficiency syndrome and explore the biological nature of VCI with kidney Yang deficiency
syndrome from the perspective of DNA methylation under the combination of disease and syndrome, so as to
provide an epigenetic target for traditional Chinese medicine (TCM ) treatment of this disease with this syndrome
in the future. Method: Community residents in Beijing were screened out for cognitive impairment from

September 2020 to November 2022 through the scale, and VCI patients were analyzed for the syndrome. VCI
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patients with kidney Yang deficiency syndrome and healthy people were enrolled in this study. Peripheral venous
blood was collected and subjected to genome-wide DNA methylation detection by Illumina Human Methylation
850K BeadChip. Then, differentially methylated genes (DMGs) were screened out for bioinformatics analysis.
Result: A total of 1 902 people were investigated in this study, and 201 of them had VCI, accounting for
10.57%, including 72.14% with kidney Yang deficiency syndrome. The methylation results showed that
compared with the normal group, the VCI group had 386 differential methylation sites, and 136 DMGs were
annotated. The Kyoto Encyclopedia of Gene and Genomes (KEGG) signaling pathway enrichment analysis
showed that the DMGs between the two groups were mainly involved in mammalian target of rapamycin
(mTOR) signaling pathway, Estrogen signaling pathway, cyclic adenosine monophosphate (cAMP) signaling
pathway, etc. Protein-protein interaction (PPI) analysis showed that DMGs, such as epidermal growth factor
receptor (EGFR) , epidermal growth factor (EGF) , and signal transducer and activator of transcription 3
(STAT3), played important roles in the network. Conclusion: Kidney Yang deficiency is the main syndrome in
VCI patients. DMGs including EGFR, EGF, and STAT3 and the related pathways such as mTOR signaling

pathway, Estrogen signaling pathway, and cAMP signaling pathway may play a vital role in the occurrence and

development of VCI with kidney Yang deficiency syndrome.
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Table 1 Diagnostic criteria of kidney Yang deficiency syndrome
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Fig.1 Technical process of methylation detection
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Table 3 Relationship between kidney Yang deficiency syndrome
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Table 4 Relationship between age and kidney Yang deficiency
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Table 5 Comparison of general data of groups (n=15)
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Fig. 2 Heatmap of differential methylation sites in patients with

kidney Yang deficiency of VCI
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Fig. 3  Distribution map of differential methylation sites in

patients with kidney Yang deficiency of VCI
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Fig. 4 Volcano plot of methylation sites in patients with kidney
Yang deficiency of VCI
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Table 6 Hypermethylated genes information in patients with kidney Yang deficiency of VCI (Top10)

FL[H 1D P BAE Ucsc Refgene 4 & Ucsc Refgene X3,  Relation to Cpg Island
cgl4001750 0.049 773 655 0.159 943 038 PRKCA Body S Shelf
cg05111645 0.049 400 606 0.174 558 796 OR2H1 S'UTR Unkown
cgl3967339 0.048 120 548 0.108 377 568 MTUSI1 Body Unkown
cg04509103 0.047 929 078 0.140 426 443 SGMS1 S'UTR Unkown
cgl12359832 0.047 895 333 0.119 781 752 TRAP1 Body Unkown
cg05704942 0.047 255 942 0.153 809 861 MRTO4 Body Unkown
cgl15898343 0.046 850 053 0.100 459 633 RABI11FIPS Body S_Shelf
cg25531220 0.046 031 722 0.126 022 934 GRIK2 Body Unkown
cg00443543 0.045918 165 0.104 361 126 SERPINF2 TSS1500 Unkown
cg22405556 0.045 434 365 0.164 243 060 NRP1 Body Unkown

AR RBEFE BE— AT 15 6] VOB FH i IE 58
LS (o1 ik B X B B4 BE TR ) LA I A R DT
[V = T N A 7S 25 WS g o 2o
L e BR AL L4, VOIS BH B UE A7 76 K 5 % 1)
225 AR S 136 22 55 L3R A, 4
45 634 LR LA 73 4 N E N . KEGG il %
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Table 7 Hypomethylated genes information in patients with kidney Yang deficiency of VCI (Top10)

HEH 1D P BIA Ucsc Refgene £ Ucsc Refgene X1 Relation to Cpg Island
cg26434487 0.049 063 252 -0.128 769 797 RABGAPIL Body Unkown
cg18892258 0.048 637 600 -0.163 830 080 GABBR2 Body Unkown
cg04597526 0.048 523 538 -0.123 233 097 ANO2 Body Unkown
cg16033700 0.048 493 970 -0.160 690 748 LINC00504 Body S_Shelf
cg01874867 0.048 300 044 -0.116 329 358 PON1 TSS200 S_Shore
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cgl1144103 0.047 464 673 -0.175992 422 PTRF Body S_Shelf
cgl4811585 0.047 439 792 -0.203 416 832 NCOA7 Body Unkown
cg23423607 0.047 415 954 -0.185 683 499 NDUFBI1 Body N_Shelf
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Fig. 5 KEGG network analysis of differential methylation genes in patients with kidney Yang deficiency of VCI
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