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Molecular pathogenesis and diagnostic markers of delayed
graft function after kidney transplantation
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( Department of Nephrology, Zhongshan Hospital of Fudan University, Shanghai 200032, China)

Abstract : Delayed graft function ( DGF) is one of the common complications of kidney transplanta patients. More
and more studies have begun to focus on new pathophysiological mechanisms and potential diagnostic markers of
DGF after kidney transplantation. In this study, the gene expression profile dataset of kidney transplant patients in
the GEO database was analyzed. Through differentially expressed genes ( DEGs) screening, the dysregulated
expression of multiple transcription factors and immune genes was found, and the core regulatory genes in the
process of disease progression were further explored through the interaction network analysis between gene-encoded
proteins. The prediction model of DGF kidney renal transplantation was constructed by combining weighted gene co-
expression network analysis (WGCNA) and machine learning. The accuracy of model XGBoost reached 82.4% , its
area under the receiver operating characteristic curve ( AUC) was 0.86, Matthews correlation coefficient ( MCC)
was 0.652, and sensitivity and specificity were 0.789 and 0.867 respectively. Retrieval of these characteristic genes
with optimal predictive power found that these genes were closely related to renal function. Finally, several small
molecular compounds that could be used to treat DGF were found by comparing the CMap database. This study
explored the pathophysiological mechanism of DGF from multiple perspectives, providing a reliable theoretical and
experimental basis for the diagnosis and treatment of related diseases.
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Fig.1 Distribution of gene expression after normalization
of the GSE53769 dataset
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Fig.2 Cluster analysis results of gene expression profile
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Fig.3 Results of differential expression gene analysis
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Fig.4 Differential expression gene enrichment analysis results
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Fig.8 Machine learning model prediction results
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Fig. 9 Structure and molecular formula of small molecular compounds
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