
Figure S1. Identification of hub genes by comparison of multiple datasets. (A) Venn diagram indicating the intersection of DEGs 
obtained from TCGA, GSE76297, GSE26566, GSE32879 and GSE45001. (B) The table lists specific genes for each intersection. 
TCGA, The Cancer Genome Atlas; DEGs, differentially expressed protein‑coding genes.



Figure S2. ROC curves for (A) CDK1, (B) MKI67, (C) PRC1 and (D) TOP2A. The x‑axis represents specificity; the y‑axis represents 
sensitivity. AUC is marked in blue. ROC, receiver operating characteristic; AUC, area under the curve; CDK1, cyclin dependent 
kinase 1; MK167, marker of proliferation Ki‑67; PRC1, protein regulator of cytokinesis 1; TOP2A, DNA topoisomerase II α.



Figure S3. Correlation analysis between gene expression and tumor staging. (A) ACOX1, (B) APOA2, (C) APOB, (D) FGA 
and (E) FGG. ACOX1, acyl‑CoA oxidase 1; APOA2, apolipoprotein A2; APOB, apolipoprotein B; FGA, fibrinogen α chain; 
FGG, fibrinogen γ chain.



Table SI. Primer sequence for RT‑qPCR.

Gene symbol	 Primer sequences	 Annealing temperature (˚C)	 Product length (bp)

β‑actin	 F: 5'‑GTGGCCGAGGACTTTGATTG‑3'
	 R: 5'‑CCTGTAACAACGCATCTCATATT‑3'	 60	 73
MKI67	 F: 5'‑TCTGGGTTACCTGGTCTTAGTTC‑3'
	 R: 5'‑CCCTTTTGAGAGGCGTATTAG‑3'	 60	 163
TOP2A	 F: 5'‑CAAAAAGTCAGTCTTCCACCTC‑3'
	 R: 5'‑AGGCTTTTGAGAGACACCAGA‑3'	 60	 104
PRC1	 F: 5'‑CTATTCTGAGTTTGCGAAGGAT‑3'
	 R: 5'‑TTCTCAGGACTGGATGTTGGT‑3'	 60	 133
CDK1	 F: 5'‑GGAACTTCGTCATCCAAAT‑3'
	 R: 5'‑TGTACTGACCAGGAGGGAT‑3'	 60	 131

MK167, marker of proliferation Ki‑67; TOP2A, DNA topoisomerase II α; PRC1, protein regulator of cytokinesis 1; CDK1, cyclin dependent 
kinase I; F, forward; R, reverse; bp, base pairs.



Table SII. GO enrichment analysis of the upregulated genes.

GO‑ID	 P‑value	 Description	 Genes

GO:0098641	 1.71E‑06	 Cadherin binding involved in	 ALDOA, LAD1, PFKP, S100A11, ANLN, SFN, FLNA, 
		  cell‑cell adhesion	 ANXA2, NOTCH3, PKM, EPCAM, EVPL, CCNB2, PKP3,
			   CAPG, DBN1, EPS8L1
GO:0030198	 2.23E‑06	 Extracellular matrix organization	 COL4A2, COL4A1, PDGFA, NPNT, ITGB4, ITGA2, 
			   SPINT1, SOX9, DDR1, LAMB3, ITGB8, LAMA5, LAMC2,
			   SPP1
GO:0005913	 6.70E‑06	 Cell‑cell adherens junction	 ALDOA, LAD1, PFKP, S100A11, ANLN, SFN, NECTIN4,
			   FLNA, ANXA2, NOTCH3, PKM, EVPL, CCNB2, PKP3, 
			   CAPG, DBN1, EPS8L1
GO:0098609	 1.64E‑05	 Cell‑cell adhesion	 ALDOA, LAD1, PFKP, S100A11, ANLN, SFN, ANXA2, 
			   NOTCH3, PKM, EPCAM, EVPL, CCNB2, CAPG, DBN1,
			   EPS8L1
GO:0070062	 2.20E‑05	 Extracellular exosome	 SLC44A2, NPNT, MMP7, PKM, EPCAM, DMKN, 
			   HIST3H2A, LOXL4, RAB25, TUBA1A, NQO1, TUBB3, 
			   ADAM9, CDK1, ZDHHC1, EPN3, LAD1, PFKP, 
			   SPINT1, NECTIN4, FLNA, DDR1, EVPL, MELTF, 
			   ST14, SLC38A1, MGAT5, EPS8L1, ALDOA, GCNT3, 
			   PKHD1, ITGB4, EPHA10, SFN, TPM4, CDH6, ITGB8, 
			   KRT7, PAFAH1B3, MYOF, PHLDA3, SPP1, PLP2, 
			   COL4A2, TMC4, CPNE7, S100A11, SLC6A14, COL15A1,
			   ATP1A1, TSPAN15, HID1, ADGRG1, ANXA3, LGALS9, 
			   ANXA2, WNT7B, C1ORF116, DSG2, LAMA5, RAB34, 
			   CAPG, ABCC1
GO:0007155	 4.34E‑05	 Cell adhesion	 ITGB4, COL15A1, CTNND2, PTK7, ITGA2, NECTIN4, 
			   ADGRG1, GRHL2, CDH6, DDR1, TNFAIP6, LAMB3, 
			   DSG2, ITGB8, LAMC2, CD24, NTM, SPP1, ADAM9
GO:0030496	 3.21E‑04	 Midbody	 CDK1, PRC1, NEK2, CENPF, BIRC5, MTCL1, CEP55, 
			   ECT2, ANXA2
GO:0005198	 4.76E‑04	 Structural molecule activity	 CLDN7, LAMB3, KRT80, EVPL, CLDN4, LAD1, LAMA5,
			   KRT7, COL15A1, JAG1, TUBA1A, KRT23
GO:0005911	 4.84E‑04	 Cell‑cell junction	 DSG2, PDLIM7, PKP3, IQGAP3, PTK7, NECTIN4, 
			   ECT2, GRHL2, FLNA, ANXA2
GO:0060672	 5.22E‑04	 Epithelial cell morphogenesis	 SPINT2, ST14, GRHL2
		  involved in placental branching

The top 10 GO terms are listed. GO, Gene Ontology.
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Table SIV. KEGG enrichment analysis of the upregulated genes.

Term	 P‑value	 Description	 Genes

hsa04512	 7.86E‑06	 ECM‑receptor interaction	 COL4A2, LAMB3, COL4A1, LAMA5, ITGB8, ITGB4, ITGA2, 
			   LAMC2, SPP1
hsa04510	 1.52E‑04	 Focal adhesion	 COL4A2, LAMB3, COL4A1, LAMA5, ITGB8, PDGFA, 
			   ITGB4, ITGA2, LAMC2, FLNA, SPP1
hsa05222	 4.93E‑04	 Small cell lung cancer	 E2F1, COL4A2, LAMB3, COL4A1, LAMA5, ITGA2, LAMC2
hsa05200	 6.86E‑04	 Pathways in cancer	 E2F1, COL4A2, CTBP2, COL4A1, PDGFA, ARNT2, ITGA2, 
			   LPAR2, BIRC5, TGFB2, LAMB3, WNT7B, LAMA5, LAMC2
hsa05410	 0.002275	 Hypertrophic cardiomyopathy (HCM)	 ITGB8, ITGB4, ITGA2, CACNB3, TPM4, TGFB2
hsa04151	 0.002451	 PI3K‑Akt signaling pathway	 COL4A2, LAMB3, COL4A1, LAMA5, ITGB8, PDGFA, 
			   ITGB4, ITGA2, LPAR2, LAMC2, PPP2R2C, SPP1
hsa05414	 0.003147	 Dilated cardiomyopathy	 ITGB8, ITGB4, ITGA2, CACNB3, TPM4, TGFB2
hsa05412	 0.008138	 Arrhythmogenic right ventricular	 DSG2, ITGB8, ITGB4, ITGA2, CACNB3
		  cardiomyopathy (ARVC)
hsa05146	 0.008433	 Amoebiasis	 COL4A2, LAMB3, COL4A1, LAMA5, LAMC2, TGFB2
hsa04540	 0.020529	 Gap junction	 CDK1, PDGFA, ITPR3, TUBA1A, TUBB3
hsa04390	 0.033716	 Hippo signaling pathway	 WNT7B, DLG3, TEAD2, BIRC5, PPP2R2C, TGFB2
hsa05145	 0.041832	 Toxoplasmosis	 LAMB3, LAMA5, MAPK13, LAMC2, TGFB2
hsa04115	 0.045352	 p53 signaling pathway	 CDK1, CCNB2, RRM2, SFN

KEGG, Kyoto Encyclopedia of Genes and Genomes.
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