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polycystic kidney disease based on bioinformatics analysis
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Abstract;: Objective To investigate the potential mechanisms and
related signaling pathways of mitophagy in the occurrence and
development of autosomal dominant polycystic kidney disease ( ADPKD)
using bioinformatics techniques. Methods
omnibus ( GEO ) dataset GSE7869 was downloaded and processed.

Differentially expressed genes (DEGs) were identified using the R limma

The gene expression

package. Mitophagy — related genes were retrieved from the GeneCards
database and intersected with the DEGs to obtain candidate genes.
A protein — protein interaction ( PPI) network was constructed using
STRING,
maximalclique centrality( MCC) algorithm. Gene set enrichment analysis
(GSEA) was conducted based on albumin (ALB) expression levels, and
R packages including clusterProfiler, ggplot2 and enrichplot were used to
A total of 248

including 61 up - regulated and 187 down -

and core genes were identified in Cytoscape using the

visualize and interpret the enrichment results. Results
DEGs were obtained,

regulated genes. After intersecting with mitophagy — related genes,
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38 candidate DEGs were identified. ALB was identified as the core differentially expressed gene through PPI analysis

and Cytoscape. GSEA results indicated that the mitophagy — related gene ALB may play a role in ADPKD by regulating

pathways such as extracellular matrix ( ECM ) - receptor interaction and branched — chain amino acid ( BCAA)

metabolism, as well as biological processes including organic acid and amino acid metabolism and organization of

collagen fibrils. Conclusions

ALB expression levels were significantly associated with pathways including ECM -

receptor interaction and branched — chain amino acid metabolism, as well as with biological processes such as organic

acid and amino acid metabolism and organization of collagen fibrils. These findings suggest that ALB may be involved in

the pathogenesis of ADPKD.
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Figure 1  Protein protein interaction ( PPI) network diagram of
differentially expressed genes

ADPKD ; autosomal dominant polycystic kidney disease.

K1 IEPEEF AT (GSEA) HEENAR (GO) FI5UARHE N A N 4 K 7 (KEGG) &5
Table 1 Gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) results in gene set enrichment analysis (GSEA)

ALB expression Name NES P FDR ¢

High GOMF_EXTRACELLULAR_MATRIX_STRUCTURAL_CONSTITUENT 2.76 0 0
GOCC_COLLAGEN_CONTAINING_EXTRACELLULAR_MATRIX 2.43 0 0
GOBP_COLLAGEN_FIBRIL_ORGANIZATION 2.43 0 0
GOBP_EXTERNAL_ENCAPSULATING_STRUCTURE_ORGANIZATION 2.40 0 0
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ALB expression Name NES P TFDRg
GOMF_EXTRACELLULAR_MATRIX_STRUCTURAL_CONSTITUENT_CONFERRING_TENSILE_ 5 s o 0
STRENGTH
KEGG_ECM_RECEPTOR_INTERACTION 2.23 0 0
KEGG_FOCAL_ADHESION 2.15 0 0
KEGG_SYSTEMIC_LUPUS_ERYTHEMATOSUS 1.98 0 0
KEGG_TGF_BETA_SIGNALING_PATHWAY 1.96 0 0
KEGG_VIRAL_MYOCARDITIS 1.90 0 0

Low GOBP_ORGANIC_ACID_CATABOLIC_PROCESS -2.80 0 0
GOBP_SMALL_MOLECULE_CATABOLIC_PROCESS 270 0 0
GOBP_AMINO_ACID_METABOLIC_PROCESS 267 0 0
GOBP_AMINO_ACID_CATABOLIC_PROCESS -2.64 0 0
GOBP_ALPHA_AMINO_ACID_METABOLIC_PROCESS -2.60 0 0
KEGG_VALINE_LEUCINE_AND_ISOLEUCINE_DEGRADATION -2.41 0 0
KEGG_BUTANOATE_METABOLISM 238 0 0
KEGG_PEROXISOME. 235 0 0
KEGG_ARGININE_AND_PROLINE_METABOLISM 226 0 0
KEGG_PROXIMAL_TUBULE_BICARBONATE_RECLAMATION -2.26 0 0

Gene sets with P <0. 01 and FDR ¢ <0. 05 are considered significant; ALB: Albumin; NES: Normalized enrichment score; FDR; False discovery rate.
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