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Screening of prognostic biomarkers for breast cancer based on ceRNA regulatory network
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Abstract: Objective To screen the molecular labels of differentially expressed mRNA, miRNA and In-
cRNA by using The Cancer Genome Atlas (TCGA) database, and to construct a regulatory sub-network of
core ceRNAs related to prognosis in order to explore its role in screening prognostic biomarkers of breast canc-
er. Methods The sequencing data and clinical data of breast cancer patients were downloaded from TCGA.
R-packet “Deseq2” and univariate COX proportional risk regression model were used to screen the molecular la-
bels of differentially expressed mRNA, miRNA and IncRNA associated with prognosis. The ceRNA network
was constructed based on the predictive database, and functional annotation and immune correlation analysis
were conducted for core mRNAs in the network. Results Three mRNAs (KLF11, EDA, STXBP1), 1 In-
cRNA (XIST) and 2 miRNAs (hsa-miR-130a-3p, hsa-miR-195-5p) were screened out to construct the core
ceRNA sub-network. Survival analysis showed that there were low miRNA expression, high mRNA and In-
cRNA expressions, and significantly reduced overall survival. Conclusion The 6 RNAs in the core ceRNA
sub-network regulate each other, which may play an important role in the occurrence and development of breast
cancer through the immune system, as well as affect the prognosis.
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Ensembl ID symbol coef HR pValue

ENSG00000082458 DLG3 0.5575609  1.7464077  0.0003247
ENSG00000102100 SLC35A2 0.5118289  1.6683396  0.0002228
ENSG00000179958 DCTPP1 0. 4740051 1.6064152  0.0001359
ENSG00000151748 SAV1 -0.432846  0.6486603  0.0010035
ENSG00000083307 GRHL2 0.4143237  1.5133469  0.0031204
ENSG00000166145 SPINT1 0.4139713  1.5128137 0.000833
ENSG00000172172 MRPL13 0.4001468  1.4920437  0.0001083
ENSG00000177119 ANO6 0. 3864991 1.4718191  0.0036054
ENSG00000092820 EZR 0.373629 1.4529979  0.0032348
ENSG00000103550 KNOP1 0.3576046  1.4299002  0.0117398
ENSG00000183155 RABIF 0.3571311  1.4292233  0.0131806
ENSG00000167394 ZNF668 0.3434888  1.4098577  0.0197355
ENSG00000071553 ATP6AP1 0.323116 1.3814256  0.0085378
ENSG00000100911 PSME2 -0, 322954 0. 7240069 0.0027568
ENSG00000167977 KCTD5 0.322823 1. 3810209  0.0273869
ENSG00000167553 TUBAIC 0.3175304  1.3737309  0.0031814
ENSG00000166839 ANKDDIA  -0.311733  0.7321773  0.0177137
ENSG00000164934 DCAF13 0.3171281  1.3731785  0.0017824
ENSG00000166557 TMED3 0.3074931  1.3600115  0.0093452
ENSG00000169764 UGP2 0.3069453  1.3592666  0.0225985
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ENSG00000267272 LINCO1140  -0.14918 0.8614143  0.0276684
ENSG00000267194  AC002546.1 -0.300716 0. 740288 0.0000384
ENSG00000272143  FGF14-AS2  -0.124486  0.8829507  0.0379976
ENSG00000237248 LINC00987 -0, 255667 0.7743997  0.0005894
ENSG00000279010  AL031587.6 -0.149566  0.8610814 0.019765
ENSG00000260025  AC009414.2 -0.127748 0. 8800754 0.046156
ENSG00000270547 LINCO01235  0.1338209 1.143188 0.002251
ENSG00000244968 LIFR-AS1 -0. 147597  0.8627786  0.0371949
ENSG00000213904 LIPE-ASI -0.187912 0. 8286879 0.02768
ENSG00000229950 TFAP2A-AS1 -0.199233  0.8193587  0.0276441
ENSG00000271895  AL109811.3 -0.187744 0.8288272  0.0374132
ENSG00000227199 ST7-AS1 -0, 371971 0.6893742  0.0000218
ENSG00000257084  MIR200CHG  -0.172277  0.8417458  0.0126998
ENSG00000230937 MIR205HG  -0.069974 0.9324177  0.0119351
ENSG00000261578  AP003119.3 0.1223011 1.1300943  0.0161264
ENSG00000233237 LINC00472  -0.09512 0.9092637  0.0246095
ENSG00000228630 HOTAIR 0.0537247 1.055194 0.0443173
ENSG00000253125  AC055854.1 -0.051421  0.9498785  0.0355732
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hsa-miR-204-5p
hsa-miR-99a-5p
hsa-miR-195-5p
hsa-miR-1247-3p
hsa-miR-148b-3p
hsa-miR-148b-5p
hsa-miR-195-3p
hsa-miR-1247-5p
hsa-miR-130a-3p
hsa-miR-7706
hsa-miR-6510-3p
hsa-miR-3677-3p
hsa-miR-142-5p
hsa-miR-30a-3p

-0. 095986 0.9084772 0.037701
-0. 129243 0.8787601  0.0427283
-0.200688 0.8181679  0.0129402
-0. 102794 0.902313 0.0100795
0.2788283  1.3215804  0.0201727
0.2316452  1.2606724  0.0046361
-0. 155862 0.8556772  0.0297239
-0. 115835 0.8906223  0.0173839
-0. 216503 0.8053303  0.0139748
0.1875568  1.2062988  0.0093436
-0.080764  0.9224111  0.0360604
0.1207411 1. 1283327  0.0349788
-0. 153464 0.8577312  0.0167731
-0.15226 0.8587647  0.0041766
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IncRNA Fl miRNA Z [8] () ¢ & #1770 B H0l , miR-
NA fil mRNA Z [8] B94E & & 18 i starBase $ 5 &
ST B PN 4 B G SR 5 Xk ) 45 R AT AT AL, KR R A
mRNA-miRNA-IncRNA % & 45 3R 5 A Cytoscape #&
PE PR LR L 5 i, H I sA g F
22 5 HAEAF A OC mRNA b A 1) ceRNAL K 5B
o HH 25 5 H A FE A 20 mRNA F125 5% miRNA  In-
cRNA k@ i) ceRNA, B 5C K F 2 5% H4E
FEHIER mRNA, miRNA Fl IncRNA o0 #4 8 1
ceRNA, B i 48 45 10 A B2 /85, A0 I v g 5 [R] Jk
Kb, &N 3 A mRNAL 1T 4 IncRNA F1 2 4
miRNA,

H 5 FLIEJE I ceRNA K %

2.5 FLBE ceRNA ML .0 RNA Tigsrtr A1l
i R 2 “survival” X} ceRNA #.0 M 4% 3 > mRNA
(KLF11,EDA,STXBP1).1 4 IncRNA (XIST) fil 2
A miRNA (hsa-miR-130a-3p. hsa-miR-195-5p) 43 %I
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fisl R P 22 358 ST D REAH G . R GEPIA T H,3RATTX 3
A~ mRNA(KLF11,EDA, STXBP1) 41 Ji§ 1 43 T b 25
5 R G REAH G PEHEATHR 5T WA 8. 5 AR R W
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