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Abstract

Objective: To analyze the expression differences and clinical significance of matrix metalloprotein-
ase-11 (MMP11) gene in breast cancer using a variety of bioinformatics databases, and to explore
new targets for the treatment of breast cancer. Methods: A variety of online bioinformatics data-
bases were used to analyze the relationship between MMP11 expression levels and clinicopatho-
logical and cancer stem cells in breast cancer cells and tissues. The UALCAN database was used to
analyze the relationship between MMP11 gene and methylation. KM Plotter database was used to
analyze the relationship between MMP11 expressions and clinical features and prognosis of breast
cancer. The Cancer SEA database was used to analyze the functional correlation of MMP11 in a single
cell. Results: MMP11 was highly expressed in breast cancer patients (n = 1085), especially in pa-
tients with luminal type, stage 1 and lymph node N3 (P < 0.05). In the breast cancer microenviron-
ment, the expression of MMP11 was negatively correlated with the levels of stem cell markers
CD133 and Oct4 (P < 0.05), and positively correlated with the levels of stem cell markers ANTXR1
and CD55 (P < 0.05). MMP11 is a demethylating gene and is differentially expressed in normal
breast tissues and breast cancer tissues (P < 0.05). The overall survival of breast cancer patients
with higher MMP11 expression was shorter, and there were statistically significant results in breast
cancer patients with Luminal A, Luminal B, Her-2 overexpression and node-negative breast cancer
(P < 0.05). At the single-cell level, the expression of MMP11 gene was significantly negatively corre-
lated with epidermal-to-mesenchymal transition and proliferative effects (r = -0.60, -0.54, P <
0.05). Conclusion: MMP11 is highly expressed in breast cancer patients, and the expression level is
related to the survival prognosis of patients, and it is speculated that MMP11 is a potential target
for the diagnosis and treatment of breast cancer.
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2.1. GEPIA2 ¥iEEE

GEPIA2 ¥4 2 & — PPt 2% | TCGA $48 FE A GTEx 3 e IR #E A 5 IE 5 FEAS ) RNA 75
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2.6. Cancer SEA ¥IREE
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Figure 1. Expression of MMP11 in breast cancer tissues and normal tissues and its relationship with clinicopathology
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Figure 2. Immunohistochemical image of MMP11 protein in HPA database (x100)
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Figure 3. Differences in methylation levels of the MMP11 gene
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Figure 4. Relationship between MMP11 expression and ANTXR1, CD55, CD133, and Oct4 in breast cancer tissues
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Figure 5. Relationship between MMP11 gene and overall survival (OS) in breast cancer patients
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Figure 6. Relationship between MMP11 gene expression and overall survival in patients with different subtypes of breast

cancer

6. FEITAIAREERE MMP11 EERIASEREEHNXER

MMP11 (203876_s_at)

HR = 1.47 (1.04 — 2.09)
logrank P = 0.029

o |
-
«© |
o
> ©
2> © |
= o
o)
[
o
2 < |
o o
N
© | Expression
— low
© | — high
© T T
0 50
Number at risk
low 510 412
high 216 159

T
100

T | | T
150 200 250 300

Time (months)

197
93

7 15 2 0
31 6 1 0

E: (A) MESRFER G, (B) MESHBEERE,

Figure 7. Relationship between MMP11 gene expression and overall survival in breast cancer patients with different lymph

node metastases

Probability

0.4 0.6 0.8 1.0
|

0.2

0.0

low

high

MMP11 (203876_s_at)

HR =0.84 (0.6 - 1.18)
logrank P = 0.31

"| Expression
— low
— high
T T T T
0 50 100 150

Time (months)

Number at risk

166
286

88 14 1
167 58 7

7. FEIMBEHBRS TAREEE MMP11 ERRES BEFHNXR

@

DOI: 10.12677/jcpm.2025.44444

273

IR A B2 27


https://doi.org/10.12677/jcpm.2025.44444

R 55

JMJJ.JIJLLLUIILIILJLIJI_L'.I'fO
EMT

(b)
Proliferation |h4hd||MMJumuJﬂ

(©)
Figure 8. Functional correlation analysis of MMP11 in a single cell
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