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Identification of hub genes and their related microRNAs in triple
negative breast cancer
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Abstract. Breast cancer is the most frequently diagnosed cancer in women. Triple-negative breast cancer (TNBC) is a
kind of breast cancer that does not have any of the receptors that are commonly found in breast cancer. This study
aimed to evaluate differentially expressed genes (DEGs) and their related microRNAs (miRNAs) in TNBC.
GSE113865 and GSE154255 were selected from GEO database. DEGs and differentially expressed miRNAs between
normal and TNBC tissues were identified via GEO2R online tools and R program. STRING was used to construct a
protein—protein interaction (PPI) network of DEGs. The hub genes, obtained using the cytoHubba plugin in Cytoscape.
We used R program and Enrichr database to enrichment analysis of hub genes. Then intersection of predicted hub
gene's miRNAs and differentially expressed miRNAs was investigated. UBE2C and SAAl were the highest
upregulated and downregulated genes, respectively. Six main hub genes were identified, including CDC20, DLGAPS,
TPX2, UBE2C, TK1, and CDC45. All the mentioned genes were upregulated and enriched in cell cycle progression.
Some hub genes such as TPX2, UBE2C, and TK1 were targeted by differentially expressed miRNAs (miR-3679 and
miR-4530). In conclusion, knockdown of hub genes could be a targeted therapy for TNBC. One suggested approach for
inhibition of the hub genes is application of mMiRNA replacement therapy and using the downregulated miRNAs of hub
genes.
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Figure 1. Volcano plots of differentially expressed genes (left side) and differentially expressed miRNAs (right side) in
triple-negative breast cancer (TNBC). Each point represents one gene (MRNA or miRNA).
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Figure 2. Protein-protein interaction (PPI) networks of differentially expressed genes (darker colors
represent higher scores, for example, major hub genes are in red).
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Table 1. Hub genes according to MCC algorithm.

(Score) as o3 (Rank) s,
asdl ole !B slays
VEE. Homo sapiens cell division cycle 20 (CDC20) \
VFE- Homo sapiens DLG associated protein 5 (DLGAP5) \
VFE- Homo sapiens TPX2 microtubule nucleation factor (TPX2) \
\FF- Homo sapiens ubiquitin conjugating enzyme E2 C (UBE2C) 3
VFE- Homo sapiens thymidine kinase 1 (TK1) \
VFE- Homo sapiens cell division cycle 45 (CDC45) \
YY) Homo sapiens exonuclease 1 (EXO1) %
vY- Homo sapiens family with sequence similarity 83 member D (FAM83D) A
Bl ple gl slags
Yos Homo sapiens ribosomal protein S14 (RPS14) q
YEA Homo sapiens ribosomal protein S25 (RPS25) \e
YEA Homo sapiens ribosomal protein L23 (RPL23) ye
\bitd Homo sapiens ribosomal protein L17 (RPL17) \Y
Yt Homo sapiens ribosomal protein L13 (RPL13) VY
VY Homo sapiens eukaryotic translation elongation factor 1 alpha 1(EEF1A1) \E
\Y- Homo sapiens ribosomal L24 domain containing 1 (RSL24D1) 0
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Figure 3. Upregulation of major hub genes according to GEPIA database in triple-negative breast cancer (TNBC).
Tumor tissues are in red and normal tissues are in gray.
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Table 3. Intersection of predicted hub gene's miRNAs and differentially expressed miRNAsS.
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