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Weighted gene co-expression network analysis for data mining of breast cancer biomarkers
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[Abstract] Objective To explore the disease targets of breast cancer related to age at diagnosis and tumor stage
by weighted gene co-expression network analysis (WGCNA) from public database The Cancer Genome Atlas (TCGA).
Methods We obtained the breast cancer gene chip expression data and corresponding clinical data of 53 Asians and 126
Africans from TCGA database. R software WGCNA package was used to construct the co-expression network of the two
populations, and the significant modules related to age at diagnosis and cancer stage were obtained. Online website DAVID
was used for function enrichment and online website UALCAN for survival analysis. Results WGCNA yielded 11 modules
significantly related to cancer stage and age at diagnosis. Forty-two candidate genes were obtained after 11 modules were
intersected. Gene ontology (GO) enrichment analysis was carried out using online website DAVID and these genes were
mainly involved in protein binding function. Nine of the 42 candidate genes were identified as hub genes by WGCNA,
the 9 genes were used in UALCAN for differential analysis and survival analysis, and 2 candidate biomarkers (ERLIN2
and ASH2L) were screened out. The expression of the 2 genes in normal tissues and breast cancer tissues was significantly

different (£<<0.01), and the expression level significantly influenced the survival of breast cancer patients (P<<0.05).
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Conclusion Data mining from public databases for biomarkers or therapeutic targets is a cost-effective research method.
In this study ERLIN2 and ASH2L have been found to be candidate biomarkers for breast cancer through data mining, which

needs large sample study and mechanism exploration.

[Key Words] weighted gene co-expression network analysis; breast neoplasms; data mining; biological tumor markers
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Fig1 Fifty-three sample dendrogram and trait heatmap for tumor stage and age at diagnosis
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Fig4 Gene module-trait relationships for cancer stage and age at diagnosis of breast cancer
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Tab 1 Candidate genes and their corresponding modules, and hub gene or not

Candidate gene Astan - - Hub gene’
Module Module trait Module Module trait

NMTI Red Tumor stage Skybluel Age at dignosis Y'Y

PTPRN2 Greenyellow Tumor stage Mediumorchid Tumor stage Y

POFUTI Cyan Age at dignosis Saddlebrown Age at dignosis Y

ERLIN2 Brown Tumor stage Mediumorchid Tumor stage YY

DHXS8 Red Tumor stage Skybluel Age at dignosis Y/Y

CPNE] Cyan Age at dignosis Saddlebrown Age at dignosis Y

ATXN7L3 Red Tumor stage Skybluel Age at dignosis Y/Y

URI1 Blue Age at dignosis Saddlebrown Age at dignosis

KIF3B Red Tumor stage Saddlebrown Age at dignosis

ERGIC3 Cyan Age at dignosis Saddlebrown Age at dignosis Y

EFTUD2 Red Tumor stage Skybluel Age at dignosis Y/Y

BAG4 Brown Tumor stage Mediumorchid Tumor stage Y

EIF4EBPI Brown Tumor stage Mediumorchid Tumor stage

GSS Cyan Age at dignosis Saddlebrown Age at dignosis

CRMPI Brown Tumor stage Mediumorchid Tumor stage Y

MYOI19 Red Tumor stage Skybluel Age at dignosis

NFSI Cyan Age at dignosis Saddlebrown Age at dignosis Y

FGFRI Greenyellow Tumor stage Mediumorchid Tumor stage

NXPHI Greenyellow Tumor stage Mediumorchid Tumor stage

DYNLRBI Cyan Age at dignosis Saddlebrown Age at dignosis Y

KANSLI Red Tumor stage Skybluel Age at dignosis Y/Y

AGR?2 Yellow Tumor stage Mediumorchid Tumor stage

TAF15 Red Tumor stage Skybluel Age at dignosis

ASH2L Brown Tumor stage Mediumorchid Tumor stage Y'Y

PSME3 Red Tumor stage Skybluel Age at dignosis Y'Y

DNAJC7 Red Tumor stage Skybluel Age at dignosis Y

SIX1 Brown Tumor stage Mediumorchid Tumor stage

TUBG1 Red Tumor stage Skybluel Age at dignosis

CEP250 Cyan Age at dignosis Saddlebrown Age at dignosis Y

SPTSSB Yellow Tumor stage Saddlebrown Age at dignosis

MAPRE] Brown Tumor stage Saddlebrown Age at dignosis

GDF15 Cyan Age at dignosis Saddlebrown Age at dignosis Y

LSM1 Brown Tumor stage Mediumorchid Tumor stage Y

NEUI Red Tumor stage Saddlebrown Age at dignosis

HDACS Red Tumor stage Skybluel Age at dignosis

ACLY Red Tumor stage Skybluel Age at dignosis

CX3CLI Pink Age at dignosis Mediumpurple3 Tumor stage

VATI Red Tumor stage Skybluel Age at dignosis

LPL Pink Age at dignosis Skyblue2 Age at dignosis/tumor stage

CPLX2 Greenyellow Tumor stage Mediumorchid Tumor stage Y'Y

BECNI Red Tumor stage Skybluel Age at dignosis Y

BCL2L1 Cyan Age at dignosis Saddlebrown Age at dignosis Y

TMY9SF4 Cyan Age at dignosis Saddlebrown Age at dignosis

'Y was recorded twice if the gene was identified as a hub gene in both Asian and African populations
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The data were derived from The Cancer Genome Atlas. ERLIN2: Endoplasmic reticulum lipid raft associated protein 2; ASH2L:

ASH2-like histone lysine methyltransferase complex subunit. Median (lower quartile, upper quartile)
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