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Identifying Causal Genes of Alzheimer’s Disease by Integrating Multi—omics
Data

Xie Chenxi, Zhang Ruixiang, You Zuming, et al (Department of Biostatistics, School of Public Health, Southern Medical
University, Guangzhou 510515 )

[Abstract] Objective This study aims to identify potential causal genes for Alzheimer’s disease (AD) by integrating
multi-omics data and using the transcriptome-wide association study (TWAS) method, and to explore the underlying
pathogenic mechanisms. Methods We used summary data from the brain transcriptome and proteome, along with genome-
wide association study (GWAS) summary data related to Alzheimer’s disease. The PMR-Egger method was employed for
TWAS or proteome-wide association study (PWAS) to identify potential causal genes for AD. Bayesian colocalization was
then used to assess the probability of shared genetic variants between GWAS and eQTL (expression quantitative trait locus )/
pQTL (protein quantitative trait locus). The identified genes were further analyzed using protein-protein interaction (PPI)
network analysis and enrichment analysis to explore their potential pathogenic mechanisms. Results 15 potential causal genes
in the brain proteome and 6 potential causal genes in the brain transcriptome were found. Among them, MTCH?2 was identified
in both the brain transcriptome and proteome. Additionally, 15 genes among these 20 genes formed a gene cluster centered
around APOE in the PPI network and were enriched in 14 statistically significant GO biological processes. Conclusion We
identified 20 potential causal genes, such as MTCH2, and 14 pathways related to AD, providing valuable insights for
experimental research, preventive strategies and clinical treatments for AD.

[Key words] Alzheimer’s disease; Transcriptome-wide association study; Proteome-wide association study; Causal gene
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