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Exploration the mechanism of ATF3 participating in cell senescence of hypertensive

nephropathy based on bioinformatics analysis
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Abstract; Objective
signaling pathway of cell senescence in hypertensive nephropathy with the
Methods The microarray data GSE37455 was

downloaded from the gene expression database, and the data was merged

To study the possible mechanism and related
help of bioinformatics.
with R software to remove the batch effect, so as to obtain differentially
expressed genes. Cell aging genes were obtained from the CellAge
database, and differential genes related to cell aging were obtained

through R package “ggVennDiagram”. Gene interaction network string
database was imported to obtain protein protein interaction ( PPI) network
map, and Cytoscape3. 8. 0 software was used to mine core differential
genes. The function and pathway of core differential genes were analyzed
by gene ontology ( GO ), Kyoto encyclopedia of genes and genomes
(KEGG) and gene set enrichment analysis (GSEA). Results

of 41 differential genes were obtained, including 32 up — regulated genes

A total
and 9 down - regulated genes. Four differential genes related to cell
senescence were obtained after intersection. The core differential gene —
activated transcription factor 3(ATF3) was obtained by PPI analysis and

Cytoscape treatment. GSEA analysis showed that cell senescence might



1176

v T R 25 PR gk R

Al M8 2025 4F4 73 (A 430 1)

play a role in hypertensive nephropathy through the thermogenesis of mitochondrial uncoupling protein 1 and the signal

transduction of type [ interferon response (TYPE — [ —IFN). Conclusion Cellular senescence may play a role in

hypertensive nephropathy through pathways such as mitochondrial uncoupling protein — 1 thermogenesis and

TYPE — T —1IFN signaling, which provides a therapeutic target for the study of hypertensive nephropathy.

Key words: hypertensive nephropathy ; cellular senescence ; differentially expressed genes; bioinformatics; mechanism

of action
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Figure 1  Venn diagram of hypertensive nephropathy ( HN) and

aging related genes (ARGs) differentially expressed genes
DEGs:: Differentially expressed genes.
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Table 1 The top five ways of gene ontology (GO) and Kyoto encyclopedia of genes and genome (KEGG) expression in gene set enrich-

ment analysis ( GSEA)

Expression Name NES P FDR ¢

High GOCC_MITOCHONDRIAL_MATRIX 5.16 0 0
GOBP_ORGANIC_ACID_CATABOLIC_PROCESS 4. 86 0 0
GOBP_SMALL_MOLECULE_CATABOLIC_PROCESS 4.71 0 0
GOCC_MITOCHONDRIAL_ENVELOPE 4.62 0 0
GOCC_MITOCHONDRIAL_PROTEIN_CONTAINING_COMPLEX 4.51 0 0
KEGG_MEDICUS_REFERENCE_MITOCHONDRIAL_COMPLEX_UCP1_IN_THERMOGENESIS 3.49 0 0
KEGG_MEDICUS_REFERENCE_BETA_OXIDATION 3.00 0 0
KEGG_MEDICUS_VARIANT_MUTATION_INACTIVATED_PINK1_TO_ELECTRON_TRANSFER_ 2 84 0 0

IN_COMPLEX_I
KEGG_MEDICUS_VARIANT_MUTATION_CAUSED_ABERRANT_SNCA_TO_ELECTRON_TRANSFER_ 2 84 0 0
IN_COMPLEX _I

KEGG_MEDICUS_REFERENCE_ELECTRON_TRANSFER_IN_COMPLEX_I 2.78 0 0. 001

Low GOMF_G_PROTEIN_COUPLED_RECEPTOR_ACTIVITY -4.01 0 0
GOBP_ADAPTIVE_IMMUNE_RESPONSE -3.51 0 0
GOMF_CYTOKINE_ACTIVITY -3.39 0 0
GOBP_ANTIGEN_PROCESSING_AND_PRESENTATION -3.44 0 0
GOBP_DETECTION_OF_STIMULUS -3.31 0 0
KEGG_MEDICUS_REFERENCE_TYPE_I_IFN_SIGNALING_PATHWAY -2.50 0 0. 007
KEGG_MEDICUS_REFERENCE_TLR3_IRF7_SIGNALING_PATHWAY -2.41 0 0. 021
KEGG_MEDICUS_PATHOGEN_HIV_TAT_TO_TLR2_4_NFKB_SIGNALING_PATHWAY -2.31 0 0. 021
KEGG_MEDICUS_REFERENCE_TYPE_I_INTERFERON_TO_JAK_STAT_SIGNALING_PATHWAY -2.34 0 0. 021
KEGG_MEDICUS_REFERENCE_MDAS5_IRF7_3_SIGNALING_PATHWAY -2.16 0 0. 021

NES: Normalized enrichment fraction; FDR: false discovery rate; “In GSEA, P <0.01 and FDR ¢ <0. 05 were considered enriched.
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