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Abstract: Objective To construct a risk score model for basement membrane-related genes (BMRGs) in triple-negative breast
cancer (TNBC). Methods The TNBC risk score model based on BMRGs was established in the cancer genome atlas (TCGA)
cohort by the LASSO-COX regression machine learning method, and verified in the Yau-2010 cohort and the molecular
taxonomy of breast cancer international consortium (METABRIC) cohort. A nomogram containing BMRG risk score and
clinical factors was constructed to predict the survival prognosis of TNBC patients. Based on the functional annotations of gene
ontology (GO) and the Kyoto encyclopedia of genes and genomes, KEGG and Gene Set Enrichment Analysis (GSEA) were used
to explore differences in protein functional enrichment in risk subgroups. The Immuno-Oncology Biological Research (IOBR)
package was used to explore differences in immune infiltration based on risk subgroups. The Mutation Annotation Format Tools
(Maltools) package was used to explore genomic changes. Finally, based on the cancer therapeutics response portal (CTRP)
and the cancer single-cell expression map (CSEP) to explore differences in drug sensitivity and single-cell expression status in
risk score subgroups. Results Six BMRGS-constructed risk subgroups were identified by Kaplan-Meier (KM) survival analysis
and LASSO-COX regression analysis and were closely related to the prognosis of TNBC patients (all P<0.001). Among them,
SDC1 and ADAMO were poor prognostic factors, HAPLN1, FREM1, FBLNS and ITGB4 were protective prognostic factors. The
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combination of BMRGs risk score and TNM tumor stage has excellent predictive ability for the prognosis of TNBC patients.

Protein function analysis showed that the up-regulated genes in the high-risk group were enriched in the pathways and biological

functions of neuroactive ligand-receptor interactions, synthesis of various biological complexes, and participation in immune

defense responses. Compared with the high-risk group, the infiltration degree of mast cells and cytotoxic lymphocytes was higher

in the low-risk group. The genetic map revealed that the most frequently mutated genes in the high-low-risk subgroups were not

identical Drug sensitivity analysis showed that patients in the high-risk group had higher sensitivity to bortezomib, fluvastatin,

and ouabain(all <0.05). Patients in the low-risk group had higher sensitivity to nintedanib, BRD-A86708339, and vandetanib(all

P<0.05). Single-cell analysis showed that the above six genes were highly expressed in TNBC tumor cells. Conclusion The risk

score based on BMRGs was constructed and validated to provide effective biological indicators for predicting the survival and

prognosis of TNBC patients.

Keywords: basement membrane-associated genes; triple-negative breast cancer; bioinformatics; risk score
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GiitE X
124 EHHIBEE L WH RIEFMHE LT
55 Al ( kolmogorov-smirnovtest, K-S ) £ 5 J7 32 ik
17 R AR IS (gene ontology, GO ) . &t #B 3k [A
S5EKHER4F (kyoto encyclopedia of genes and
genomes, KEGG ) Z3#7 Fl3& K & 4 437 (gene set
enrichment analysis, GSEA ) . P<0.05 N2 HASE
-9
1.2.5 AR5 S A AH G 13 “IOBR”
Yo P 12 4L () EMT, MCP Al CIBERSORT %
Pl TCGA-TNBC BAS i R XURS ZH Y S eI 2 5
AL J2E 20 LR G2 TR 5 22 TRTPR 5Y TNBC-BMRGs (1)
BPERHIEEE . P<0.05 MEFHASTE L,
1.2.6 2 R0 3 B R B2 R ESCH A AT e I HH
SiE VG JT KL ) J7 (the cancer therapeutics response
portal, CTRP) (2Pt I+ F A RIETS .



RRE PRI

8 PACK R BE2p 278 55405 B33 20254E5 A J Mod Lab Med, Vol. 40, No. 3, May 2025

HI “OncoPredict” f24bFREHE FIN 25 I 2590697
ROR . 8 AL A AR BAEZEUNR P2 (cancer single-
cell expression map, CSEP) ¥ fii BMRGs 7 TNBC
PR )2 18 B 22 35 MRS (https:/ngde.cneb.ac.cn/cancer
scem/index), P<0.05 MZEFHAGITE L.

13 %t Fod MARET (423 A ) 4
Geit B, M HECR 2R K5 (student’s-t
test )l AE SR HIKG 5 Wilcoxon test ). fdi i “Regplot”
f g ) 2R 1K, 28 ] Kaplan-Meier 4= 17 #h 28 1],
FH Log-rank K 56; FL A P4 0] (%) A AR TR) 22 5 fifi A
ROC MIZIPHAE AL ALRE . BRI AU, T 4e
TR R A, P<0.05 EFHA G4
X

2 R

2.1 BMRGs £z K-FEAEATGEMHXE W& I
%} BMRGs #f 17 Kaplan-Meier 4= 77 i £k 43 ¥, 4%
7R 61 BMRGs A A1 22 R BA Gei e (1
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ITGB4 03593 0.132 ~ 0.978 0.0452

shcl 38378 1.49 ~ 9.883 0.005 3
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LUNTE AR, W 59 & AR R R AH G i 2L
A e BY Hol R sh B - MR, AT
FE T4 ARG T SR E L . R
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