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CD146, also known as MUC18 or MCAM, is a 113KDa transmembrane glycoprotein that was first described by

Johnson et al. as a melanoma progression antigen. It was found to be present in the vascular system, whatever the

caliber of the vessel, in endothelial cells, smooth muscle cells and pericytes. In normal cells, CD146 is also

expressed by placental trophoblasts and a subset of activated T-cell.

Triple Negative Breast Cancers (TNBC) are the most aggressive breast cancers and lead to poor prognoses. 

CD146  triple negative breast cancer  treatment

1. Introduction

CD146 has been shown to be expressed not only in melanoma but also in various cancers, such as pancreatic ,

breast , prostate , ovarian , hepato-carcinoma  and kidney  cancers. Its expression is generally associated

with a poor prognosis for the patient. In breast cancer, CD146 induces the epithelial-to-mesenchymal transition

(EMT), a crucial process in cancer metastasis , gaining stem cell-like properties  and generating cells known as

Cancer Stem Cells (CSC).

Despite CD146 having been stated to be a tumor suppressor in breast cancer in certain studies, it is noteworthy

that up-modulation of CD146 is frequently related to various high-grade tumors, ER-PR negative tumors and also

triple negative breast cancers (TNBC) . Subsequently, its down-regulation was frequently shown to induce a less

aggressive phenotype tumor .

Of interest, CD146 appears to be highly expressed in TNBC  and could thus constitute a novel target in this type

of breast cancer for which efficient therapeutic approaches are currently lacking. However, CD146 is also vital for

vascular development and functions . It thus appears difficult to target tumor CD146 without affecting vascular

functions.

2. Soluble CD146 as a Potential Target for Preventing Triple
Negative Breast Cancer MDA-MB-231 Cell Growth and
Dissemination

Among breast cancers, Triple Negative Breast Cancer (TNBC) is one of the most aggressive  with few

therapeutic options. This entry emphasized the role of CD146 and, in particular, its soluble form in TNBC
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development. Interestingly, the administration of M2J-1 mAb, which specifically targets the soluble form of CD146,

led to a decrease in tumor size and metastatic dissemination and could represent a new therapeutic approach.

CD146 is considered as a major factor involved in tumor growth and dissemination. In-vivo studies have shown

that its over expression leads to an increased metastatic ability of cancer cells . Thus, it has been shown to

increase the metastasis of lymphoma cells in a chicken model  and of mouse mammary carcinoma cells . Wu

et al. also showed that the over-expression of CD146 in prostate cancer  led to an increase in metastasis in-vivo

. CD146 has been reported to be responsible for advanced tumor stages and constitutes a poor prognosis factor

for tumor relapse in ovarian cancer .

Likewise, CD146 expression is linked to a poor survival rate in pulmonary adenocarcinoma . In non-small lung

cancer (NSCLC) patients, CD146 expression was found to be gender specific, and its over expression leads to a

poor survival rate . In NSCLC, females had higher CD146 expression than males, proving it to be the poor

prognostic factor for lung adenocarcinoma . Finally, Peng Zeng et al. conducted a meta-analysis and showed a

correlation between higher CD146 expression and poor survival rate of patients, thus, making it a valuable

prognostic marker for many solid tumors .

In contrast to many other cancers, studies related to the correlation between CD146 and breast cancer are few and

highly controversial. While some studies have shown that CD146 acts as a tumor suppressor in breast cancer

because of its high expression on benign proliferative lesions and low expression on breast carcinoma , other

studies have demonstrated a positive association between CD146 expression and breast cancer and a major role

of the molecule in cell motility and invasion .

CD146 is highly expressed in TNBC  and is reported as a main activator of the Epithelial to Mesenchymal

Transition (EMT), which constitutes an important process responsible for high metastatic features. Indeed, when

over-expressed in epithelial breast cancer cells, CD146 down-regulates the epithelial markers while it up-regulates

the mesenchymal markers, which significantly results in an increased cell migration and invasion ability along with

an increase in Cancer Stem Cell (CSC) properties . In addition, it has been proposed that CD146 may serve

as a novel therapeutic target to overcome chemoresistance .

CD146 expression has been shown to be correlated with sCD146 secretion in many tumor cells , and sCD146

constitutes a major actor of tumor growth and dissemination . This entry evidenced the effect of sCD146 on the

expression of CSC markers, a phenomenon that has been frequently associated to their resistance to various

treatment therapies like radiation, chemotherapy and hormonal therapy . The breast cancer cell line MDA-MB-

231 was used as a model in this study as it was found to have high CD146 expression.

The cells were found to have high CD44, low CD24, high EPcam and high CD133 expression, a characteristic of

breast CSC. In addition, it was identified that two populations of CSC with different CD146 expression, namely

CD146-high and CD146-low populations as already observed by Mostert et al. . It were able to sort these two
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populations of cells for either studying their phenotype or re-culturing them to analyze whether they were able to

maintain their phenotypical characteristics.

It was demonstrated that, immediately after sorting, CD146-high cells displayed a higher CD44/CD24 ratio and a

higher expression of EPcam compared CD146-low cells, in favor of a more pronounced stemness phenotype. In

addition, when re-cultured after sorting, CD146-high cells maintained their CD146-high expression while CD146-

low cells differentiated into CD146-high and CD146-low cells. Added to the fact that CD146-high cells are the most

important population in MDA-MB-231 cells, these results are in favor of the fact that high expression of CD146

constitutes an advantageous phenotype for cells to grow.

Along this line, the sorted cell populations of CD146-high and CD146-low cells showed that high CD146 expression

was correlated with a higher proliferation, migration and invasion capacity. Of interest, soluble CD146 was able to

reproduce these effects and it was able to increase many CSC and EMT markers expressed by the CD146-high

cells.

These results will have to be confirmed in other TNBC cell lines expressing high levels of CD146, such as

SUM159PT, SUM1315MO2 or SUM149PT cells . In order to compare our results to the literature, it used public

databases to estimate the influence of CD146 expression on properties of breast cancer cells and overall survival

of patients. Figure 1A shows that CD146 expression is significantly higher in TNBC compared with in other breast

cancers, such as HER2 or luminal breast cancers.

Figure 1. Expression of CD146, correlation with EMT markers and effect on overall survival in patients with breast

cancer using public databases. (A) CD146 expression was determined in different subtypes of breast cancer,
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including HER2 cancer, luminal cancer and Triple Negative Breast Cancer (TNBC). Data were analyzed using

gent2 in silico tool (http://gent2.appex.kr/gent2; 12 November 2021). (B) Expression of EMT markers (Vimentin and

Slug) were correlated with CD146 expression in patients with breast cancer. Data were obtained from GitHub

repository using correlation AnalyzeR (https://gccri.bishop-lab.uthscsa.edu/shiny/correlation-analyzer; 12

November 2021). (C) Overall survival of 153 patients with TNBC was given as a function of the low or high

expression of CD146. Data were from the TCGA dataset and analyzed using Kaplan–Meier Plotter tool

(https://kmplot.com/analysis/index.php?p=service; 12 November 2021). *, ***: p < 0.05, p < 0.001, comparison

between breast cancer subtypes.

In addition, CD146 expression was significantly correlated with several EMT markers, such as vimentin or slug

(Figure 8B). This is in accordance with our results showing that high CD146 MDA-MB-231 cells secrete high levels

of sCD146 that, in turn, is able to increase vimentin and slug expression. Finally, clinical studies evidenced a

significant decrease in overall survival rate in TNBC patients bearing high CD146 tumors as compared to tumors

with weak CD146 expression (Figure 1C).

This confirms the fact that CD146/sCD146 are relevant markers in this pathology and could represent potential

targets for therapy. This is also in accordance with the review of De Kruijff et al. showing that, in univariable

analysis, CD146 expression was a prognostic factor for both metastasis-free survival and overall survival .

However, it is highly difficult to specifically target CD146 in cancer in general, and in TNBC in particular, essentially

because of the high expression of the molecule on surrounding cells, such as the whole vascular system, and of its

important physiological functions . In addition, CD146 is able to act through its soluble form generated from the

shedding of the membrane form. It was hypothesized that targeting sCD146 could constitute a relevant therapeutic

approach.

This original approach was comforted by the sCD146 effects observed in CD146-high MDA-MB-231 cells. To this

end, it thus took advantage of the recent generation of an antibody specifically targeting sCD146, namely the M2J-

1 mAb . In our study, this antibody was able to counteract the effects of sCD146 on proliferation, migration and

invasion in vitro as well as on CSC and EMT markers both in vitro and in vivo. In addition, it was able to reduce the

growth and dissemination of CD146-high MD-MBA-231 cells in two experimental animal models.

These reported effects of M2J-1 mAb are of major importance since, up to today, the therapeutic options to fight

TNBC are very few. The recent development of sacituzumab govitecan that targets Trop2 has increased the

survival of patients; however, many mechanisms of resistance to the molecule can appear, mainly through genetic

mutations . Immunotherapy has also been shown to be of interest, in particular by combining atezolizumab, an

anti-PDL1 antibody, with chemotherapy . It can thus speculate that, in TNBC expressing CD146, combining

these therapies with our newly anti-sCD146 antibody M2J-1 could be of therapeutic benefit in order to prevent

TNBC dissemination and to increase the overall survival of women attained with this pathology.
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