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Screening of molecular markers in breast cancer based on GEO database

HAN Mingsheng', MA Huici', HU Xin', LIRuihua', LI Dong?, MA Yangin'(1. College of Life Science, Shanxi Agricultural University,
Taigu 030801, Shanxi, China; 2. Department of Breast Surgery, Shanxi Bethune Hospital, Taiyuan 030032, Shanxi, China)

[Abstract] Objective: To investigate the differentially expressed genes (DEGs) associated with the occurrence and development of
breast cancer and to screen the molecular markers for breast cancer by bioinformatic analysis. Methods: Three breast cancer microarray
datasets were downloaded from Gene Expression Omnibus (GEO) database. GEO2R was used to identify DEGs. The differentially
co-expressed genes in the three datasets were screened by Venn diagram. GO function enrichment analysis and KEGG signal pathway
analysis were performed using DAVID. The protein-protein interaction (PPI) network of DEGs was constructed using STRING. The
most important modules in the PPI network were analyzed using Molecular Complex Detection (MCODE), and the genes with
degree =10 were identified as Hub genes. Hierarchical clustering analysis of hub genes was conducted using UCSC Cancer Genomics
Brower. The survival curve and the co-expression network of hub genes were constructed using cBioPortal. Results: A total of 65
DEGs were screened from the three data sets. Eight hub genes, CTNNB1, CDKN1A, CXCR4, RUNX3, CASPS, TNFRSF10B, CFLAR
and NRG1, were finally obtained, which exerted important roles in cell adhesion, proliferation and apoptosis regulation etc. Clustering
analysis showed that the differential expression levels of CTNNB1, CFLAR, NRG1 and CXCR4 were associated with the occurrence of
breast cancer. The overall survival analysis indicated that the patients with elevated CDKN1A expression had significantly shorter over-
all survival time (P<0.01). Conclusion: The hub genes identified in the present study can be used as molecular markers for breast can-
cer, providing candidate targets for diagnosis, treatment and prognostic prediction of breast cancer.
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1.1 &R FER
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geo/geo2r) 73 Al i i iR 3 ANEHE 45 v FL R T AN e
EFE A 2 8] FF) DEGs. & Ui 1% 2% 1 ¥ B P<0.05.
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A, B, and C: Volcanic maps of the data sets GSE70905, GSE73613 and GSE65517, respectively;
D: Wayne map of differentially co-expressed genes
1 FLAREEDEGs 74
Fig.1 Analysis of DEGs in breast cancer
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Tab.1 GO analysis of DEGs in breast cancer tissues

GO ID Descripyion Count P
GO:0005515 Protein binding 44 8.594663416240272E-4
G0:0044325 Ion channel binding 4 0.007232376829990477
GO:0008009 Chemokine activity 3 0.012710598906002447
GO:1902041 Regulation of extrinsic apoptotic signaling pathway 3 0.0017044676111328475

via death domain receptors
GO:0045893 Positive regulation of transcription, DNA-templated 8 0.002553259347160052
GO0:0030879 Mammary gland development 3 0.0026074236212722634
GO:0005737 Cytoplasm 32 6.247664293794493E-4
GO:0005829 Cytosol 23 0.0014657816784760225
GO:0005654 Nucleoplasm 20 0.0025349483030337495
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Tab.2 KEGG pathway analysis of DEGs in breast cancer samples

Pathway 1D Descripyion Count P
hsa05200 Pathways in cancer 8 0.0031430512845565194
hsa05166 HTLV-I infection 6 0.008646878980585616
hsa04064 NF-kappa B signaling pathway 4 0.009551447497336435
hsa04668 TNF signaling pathway 4 0.01669221769459886

2.3 DEGs#)##) PPl ¥ 3£ ## 10/ Hub £ A

iwidks % T A STRING I 3k %} DEGs 4 & PPI
(KI2A) . H Cytoscape "' 1) MCODE fdiff- F-#k % £ 1%
PR X3, Oiade PPI o e B SO ARER , — 33045 7 101
Hub 2 [F (E 2B) , 73 %3 8 [ B1 (catenin beta 1,
CTNNB1) 41 J 91 £ A gk S 71) 1A Ceyclin
dependent kinase inhibitor 1A , CDKN1A).C-X-C & /7
AL R - 52 f& 4 (C-X-C motif chemokine receptor 4,
CXCR4) . runt #H 5 ¥ #% 5% 5 F 3 (runt-related tran-

¢

Sy

scription factor 3, RUNX3) .} Jjt. K 4§ 8 (caspase8,
CASP®) JHEHR 38 P -7~ 52 4 88 5 % ik 51 10b (TNF
receptor superfamily member 10b, TNFRSF10B).CASPS
A1 FADD #£ # T 1 7 [Al 7 (CASP8 and FADD like
apoptosis regulator, CFLAR) . il £ i 7 2% 1 1 (neu-
regulinl , NRG 1) - it # & [ (prion protein, PRNP) %
T B SV B i 25 K] 20 (interferon stimulated
exonuclease gene 20,1SG20) .
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Fig. 2 Protein-protein interaction network (A) and the gene module with the highest connection degree (B)
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Up-regulation of genes is marked in red; Down-regulation of genes is marked in blue.
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Fig.3 Hierarchical clustering diagram of Hub genes
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Fig.4 Hub genes and their co-expression genes were

analyzed using cBioPortal
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Fig.5 Overall survival analyzed on patients by cBioPortal
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