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Abstract

Bioinformatics analysis was used to identify molecular markers associated with Focal Segmental
Glomurular Sclerosis (FSGS) and predict potential therapeutic agents. Gene expression microarray
datasets associated with FSGS were downloaded from the GEO database. Differentially Expressed Genes
(DEGs) were identified using R language and subjected to functional enrichment analysis and Protein-
Protein Interaction (PPI) network analysis. Key genes were selected using Cytoscape software, and
their expression levels and diagnostic value were validated using validation sets. Immune cell infil-
tration analysis was conducted using the CIBERSORT deconvolution algorithm. The expression and sub-
cellular localization of key genes were analyzed in conjunction with single-cell sequencing data from
the HPA database and information from the GeneCards database. Potential small-molecule drugs for
treating FSGS were predicted and validated using the CMap database and molecular docking methods.
Expression patterns and subcellular localizations of the key genes were analyzed by combining single-
cell sequencing data from the HPA database with information from the GeneCards database. Potential
small-molecule drugs for the treatment of FSGS were predicted using the CMap database and validated
through molecular docking methods. A total of 111 DEGs were identified. KEGG enrichment analyses
revealed that these DEGs were mainly involved in toxic response, detoxification, and JAK-STAT-regu-
lated receptor signaling pathway. Through bioinformatics analysis, EGF and HDAC5 were determined
to be key hub genes associated with FSGS, and ROC analysis confirmed that both genes exhibit high di-
agnostic efficacy. Additionally, 1-phenylbiguanide, narciclasine, and calyculin were predicted to be po-
tential small-molecule drugs for the treatment of FSGS. This study identified key genes and potential
therapeutic drugs associated with FSGS, providing new insights for the clinical diagnosis and treatment
of FSGS patients.
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Figure 1. Differentially expressed genes associated with FSGS
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Figure 2. GO and KEGG enrichment analysis for DEGs
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Figure 3. Network topology map of PPI and candidate key genes associated with FSGS
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Figure 4. Expression levels and diagnostic value of candidate key genes
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Figure 5. Analysis of immune cell infiltration in FSGS
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Figure 7. Single-cell sequencing analysis and subcellular localization of key genes
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Table 1. Top ten potential small molecule drugs for treating FSGS
% 1. JBEERIT FSGS MIRT+ANN S F 2454

B R S B T S

Name ID Description Score
1-Phenylbiguanide BRD-K31491153 Serotonin receptor agonist —99.22
Narciclasine BRD-K06792661 Coflilin signaling pathway activator —98.66
Calyculin BRD-A47513740 Protein phosphatase inhibitor —98.63
Cycloheximide BRD-A62184259 Protein synthesis inhibitor —98.59
Anisomycin BRD-K91370081 DNA synthesis inhibitor —98.38
Verrucarin-a BRD-A26002865 Protein synthesis inhibitor —98.11
Tyrphostin-AG-126 BRD-K67506692 ERK1 and ERK2 phosphorylation inhibitor —98.06
Cephaeline BRD-K80348542 Protein synthesis inhibitor —98.06
Homoharringtonine BRD-K76674262 Protein synthesis inhibitor —97.99
Liothyronine BRD-K89152108 Thyroid hormone stimulant -97.92

Table 2. Binding energy of FSGS key genes and small molecule drug docking
% 2. FSGS R BERE S/ FAHMIHENLE S &E

T4 6 B (keal mol )
NG T2
EGF HDACS5
1-REE AT 5.6 -7.6
TKANFR 2 -6.6 -9.0
WERRIFEER -6.6 -9.1
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Figure 8. Molecular docking of EGF and HDACS5 with small molecule drugs
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