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Screening of Core Genes for Ferroptosis Associated with Breast Cancer
Based on WGCNA Analysis
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Abstract The core genes of ferroptosis potentially related to breast cancer were screened by the WGCNA
(weighted gene co-expression network analysis) method, aiming to provide potential targets for breast cancer di-
agnosis and treatment. RNA-seq data of breast cancer were obtained from the TCGA database. Modular genes as-
sociated with breast cancer were identified through WGCNA. Genes related to ferroptosis were extracted from the
FerrDb database. The intersection of breast cancer-related module genes and ferroptosis-related genes was obtained

to screen and identify ferroptosis-related genes in breast cancer. GO (Gene Ontology) and KEGG (Kyoto Encyclo-
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pedia of Genes and Genomes) pathway enrichment analyses, as well as PPI (protein-protein interaction) network
analysis were performed. Immune infiltration analysis was conducted on the screened core genes. A total of 32
genes related to ferroptosis were identified. GO enrichment analyse revealed that the biological functions of 32
genes mainly focused on responses to nutrient levels and peptide hormones. Cellular functions were concentrated
in transcriptional regulatory complexes and lipid droplets, while molecular functions were also noted in these areas.
KEGG enrichment analyse indicated that 32 genes were predominantly involved in PPAR signaling pathways, fluid
shear stress and atherosclerosis signaling pathways. Five hub genes associated with ferroptosis in breast cancer
were identified: PPARG, ADIPOQ, FABP4, ACSLI, and PDK4. Survival analysis results showed that the expression
levels of PPARG and ADIPOQ in breast cancer tissues were significantly correlated with prognosis. In this study,
five hub genes related to ferroptosis in breast cancer (PPARG, ADIPOQ, FABP4, ACSLI, and PDK4) were identi-

fied through WGCNA analysis, providing a basis for further mechanistic studies.
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F1 REETE
Table 1 Soft threshold selection

2 AT R A TR AL EiE TR IR s Y YRR HRLERR R
HOAIE R B
Power SFT.R.sq Slope Truncated.R.sq  Mean.k Median.k Max.k
1 0.002 88 0.067 5 0.722 0 563.000 5.66x10? 1 050.0
2 0.535 00 -1.010 0 0.970 0 119.000 1.04x107 371.0
3 0.805 00 -1.440 0 0.989 0 36.000 2.63x10 167.0
4 0.909 00 -1.510 0 0.9850 14.100 8.22 89.5
5 0.892 00 -1.670 0 0.927 0 6.820 2.90 65.1
6 0.938 00 -1.540 0 0.920 0 3.870 1.19 53.0
7 0.917 00 -1.510 0 0.899 0 2.500 5.45%107! 48.4
8 0.868 00 -1.500 0 0.8410 1.790 2.57x107" 47.4
9 0.854 00 —-1.470 0 0.8330 1.370 1.33%107! 46.5
10 0.826 00 -1.440 0 0.792 0 1.120 6.99x107 45.8
12 0.282 00 -1.810 0 0.078 3 0.827 2.10x107 44.7
14 0.272 00 —1.660 0 0.087 7 0.677 6.92x10°* 43.8
16 0.265 00 -2.2900 0.056 7 0.587 2.44x107 43.0
18 0.271 00 -2.200 0 0.064 4 0.528 9.05x10™* 42.4
20 0.231 00 -1.980 0 0.049 0 0.486 3.45x10™* 41.8

SFT.R.sq: WA AU S IR EL truncated R.sq: TR EOHAR (4198 R EG mean k: P EIERE; median k: PALEILE; max k: e KHELE

SFT.R.sq: fitting exponent of the power-law distribution model; truncated.R.sq: correlation coefficient of the truncated exponential model; mean.k:

mean connectivity; median.k: median connectivity; max.k: maximum connectivity.
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Module-trait relationships
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