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Abstract: Objective To screen diagnostic genes related to immunoglobulin A(IgA) nephropathy by using
the method of machine learning combined with mendelian randomization,and to explore their immune infiltra-
tion characteristics and mechanisms. Methods The gene expression chip data of IgA nephropathy were down-
loaded from the gene expression omnibus database. The GSE93798 dataset was used as the training set,and
the GSE37460 dataset was used as the validation set. Differentially expressed genes (DEGs) were screened u-
sing R software,and enrichment analyses of gene ontology (GO) and Kyoto Encyclopedia of Genes and Ge-
nomes (KEGG) were conducted. Core diagnostic genes were screened by combining LASSO and SVM-RFE al-
gorithms. The diagnostic efficacy was evaluated by the receiver operating characteristic curve,and the gene ex-
pression trend was verified by using the Nephroseq database. Peripheral blood samples from IgA nephropathy
patients and healthy controls were collected,and Peripheral blood mononuclear cell were isolated for real-time
fluorescence quantitative polymerase chain reaction (qPCR) validation of gene expression differences. Mende-
lian randomization was conducted to assess the causal relationships between genes and IgA nephropathy,and
CIBERSORT was employed to analyze immune cell infiltration and correlations. Results 347 DEGs were
screened out,among which 105 DEGs were significantly up-regulated and 242 DEGs were significantly down-
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regulated. The GO enrichment analysis indicated that these genes were involved in biological processes such as
organic acid metabolism and a-amino acid metabolism. The KEGG enrichment analysis showed that they were
involved in key pathways such as interleukin-17 and tumor necrosis factor signaling pathways. The diagnostic
efficacy of the six genes screened by machine learning,such as DUSP1,ETNK2,and FOSB, was relatively high
in the validation set (area under the curve >>0. 7). The qPCR results showed that,except for FOS, the expres-
sion trends of the other five genes were consistent with the chip data. The two-sample mendelian randomiza-
tion analysis results suggest a significant positive causal relationship between DUSP1 and IgA nephropathy.
Immune cell analysis revealed that plasma cells and M2-type macrophages were significantly upregulated in
IgA nephropathy, while the expression of neutrophils and unactivated natural killer cells was downregulated.

Conclusion Six genes such as DUSP1 may be potential targets for the diagnosis and treatment of IgA nephropathy,

and abnormal infiltration of immune cells may play an important role in the occurrence of the IgA nephropathy.

Key words:immunoglobulin A nephropathy;
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