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Construction and validation of breast cancer prognosis model based on anoikis-related genes
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Abstract Objective To construct a prognostic model of anoikis-related genes (ARGs) in breast cancer (BC) and provide more effective
guidance for clinical practice. Methods The transcriptome and clinical data of patients with BC were collected from The Cancer Genome
Atlas (TCGA) and Gene Expression Omnibus (GEO) databases. The ARGs were divided into types A and B,and survival and pathway
analyses were performed. Cox regression and least absolute shrinkage and selection operator (LASSO) regression were used to analyze
variations in the survival prognosis, immune microenvironment, and tumor microenvironment. The prognostic ARGs were used to construct
a prognostic model. Finally, the expression of prognosis-related ARGs in BC cells was verified using real-time polymerase chain reaction
(PCR) . Results Ten ARGs related to poor prognosis of BC were identified ,and the risk scores of these ten ARGs were used as inde-
pendent prognostic factors for patients with BC. Finally, the risk score was combined with the clinicopathological features of BC to con-
struct a nomogram. The results of the decision curve analysis showed that the patients in this model would benefit from clinical treatment
strategies. Real-time PCR analysis showed that the expression levels of YAP1,PIK3R1,BAKI,PHLDA2,EDA2R,CD24 ,SLC2A1 ,and
CDC25C were upregulated in BC cells, whereas SLC39A6 and LAMB3 in BC cells were downregulated. Conclusion ARGs can be used
as biomarkers for risk stratification and survival prediction in patients with BC and provide a basis for individualized and precise treatment
of these patients.
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BCRE 114 5% S5 20000 A e PR 2 25090 DA i i
ZH 3% (https : //portal.gde.cancer.gov) T 4%, BCH:
i BNEE N FIA LR G i % (https : //www.nebi.nlm.
nih.gov/geo/) L “breast cancer survival” A JEEF N 3,
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PEGAE TMBCH A 14 34 AISAE B A 17 (overall
survival, OS) IYVERA T
1.7 SEWFPCR

NIEH FUIR 4 EMCF-10A FIBCZH fUMDA-MB-231
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Tab.1 Gene primer sequences
Gene 5’1037 (F) 5’103 (R)
PHLDA2 GTTGGAGAAGCGCAGCGACAG TCCACGCAGTCCACCTTGAGG
PIK3R1 ACTGAAGCAGATGTTGAACAAC CATCGATCATTTCCAAGTCCAC
SLC2A1 TGTCTGGCATCAACGCTGTCTTC CCTGCTCGCTCCACCACAAAC
BAK1 AGAGATGGTCACCTTACCTCT GGTCTGGAACTCTGAGTCATAG
EDA2R CATCAATCGTGTTCAGAAGGTC CTCCACTAAGCTCAACTGGAAG
YAPI GAACAATGACGACCAATAGCTC TAGTCCACTGTCTGTACTCTCA
CD24 AATCCAACTAATGCCACCACCAAGG AGAGAGAGTGAGACCACGAAGAGAC
cDC25C GACAGGTCTCTGAACCAGTATC TCTGGAAAGAAGTCTCTGTAGC
SLC39A6 CAGGAGTGTTTCAATGCATCAA GCTGGACAGAGATAGTTGAACT
LAMB3 GAGCCTGTGACTGTGATTTCC GGTAGCGATTACAGTAGCCTC
GAPDH GGAAGCTTGTCATCAATGGAAATC TGATGACCCTTGGCTCCC

b BRI BE AL AR AR SVM-RFES. 1% Fl1 £ [ £ Cox
(5] U1 43 B Sk 07 128 R AIE 3 X, SR FH Spearman il ¢ 73 #r
R XU T 435 0 5 I 1) 40 i =22 ) A8 56 &R, R
278 AR ST PCRAGIE R AT A L. RIBH AL

Bt X IREAF (A4

2.1, www.R-project.org) #f

TR, P<0.05 K25 A eit22 25 3

2.1

&R

ARGsRIZREL
HFRH640 1 ARGs, HoH 1351 ARGs & 25 57 3k

(EI1A) o L ZR Cox A3 HT 45 51 Wi, 135422
SR FENA (differential expression genes , DEGs) SEp <y
ANFEH SRS (EB) .

2.2 BCH424ARGsH—BUERZ (|&12)

Gene P Hazard ratio f
NTRK2 0.032 0.903(0.823-0.991)
FNI 0.044 1.095(1.002-1.196)
YAPI 0.015 1.183(1.034-1.353)
BIRCS 0.004 1.160(1.049-1.284) =
CCNDI 0.013 0.908(0.842-0.980) = —
PLAUR 0.026 1.177(1.020-1.358) HH'
Voleano PIK3R1 0.003 0.830(0.733-0.940) ——
BAKI 0.036 1.2335 1.014714499; HE—
PHLDA2 0.033 1.126(1.010-1.257 ——
° 1 ® CEMIP 0.001 1.172(1.066-1.288) —_—
60 — ° ° CDKN3 0.009 1.203(1.047-1.382) 1
° \." s | X PLAU 0.003 1.184(1.058-1.325) | ——
Ve o | L e PLKI <0.001 1.244(1.114-1.388) =
50 - 8 oo ° MUCI 0.043 0.933(0.873-0.998) —a—
2ol ! of %o MMPI3 0.042 1.()6651.()02714133; ".1_._.
EDA2R 0.011 1.182(1.038-1.345
40 - :.*. e, o HMGAI 0.016 1.171(1.029-1.332) Y
& o LAMA3 <0.001 0.864(0.800-0.933) - =
z ° %, LAMB3 0.005 0.892(0.823-0.967) -
=304 ° ] e o NATI <0.001 0.89450.8517()4940; [
g - PBK 0.042 1.112(1.004-1.233
T <! 4 MET 0.014 1133(1.025-1.251) |
%1 % ° BRCA2 0.047 1.152(1.002-1.324) ——
20 & A CD24 <0.001 1.169(1.078-1.268) T
° ° UBE2C <0.001 1.178(1.069-1.299) T
EE Y e SLC2A1 0.002 1.236(1.081-1.418) ——
10 - o + BUBI 0.004 1.188(1.057-1.334) ' —m—
CDC25C 0.005 1.232(1.067-1.424) ' ——
° ° CDK1 0.002 1.191(1.066-1.330) ' ——
0 - : . — ; BUB3 0.005 0.768(0.638-0.924) —.— '
MAD2LI <0.001 1.209(1.080-1.353) ' ——
-6 -4 -2 0 2 4 6 SERPINEI 0.050 1.092(1.000-1.192) [
logsFC SLC39A6 <0.001 0.863(0.808-0.922) [rorl|
g SPPI 0.018 1.092(1.015-1.174) .
MAOA 0.002 0.878(0.808-0.954) Y
A TP63 0.030 0.902(0.822-0.990) HE
KRT14 0.029 0.955(0.916-0.995) -
FOXAI 0.007 0.936(0.892-0.982) -
BRCAI 0.022 1.157(1.021-1.311) ——
CENPF 0.016 1.142(1.025-1.272) ——
SI00A11 0.031 1.167(1.014-1.342) — —
KIFI8A 0.019 1.125(1.020-1.240) -

oo of

o2 ol ok ok 1
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A, Volcano plot of 135 DEGs; B, DEGs related to prognosis.
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A, clustering of subtypes; B, prognosis based on classification.
B2 5424-ARGstH%HIBCILE!
Fig.2 BC subtypes associated with the 42 ARGs
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Fig.3 Characteristics of types A and B
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Fig.5 Immune microenvironment of BC tissues with various risk scores
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