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INTRODUCTION: 

Triple negative breast cancer (TNBC), characterized as estrogen receptor, progesterone receptor and HER2
negative, is associated with a poor prognosis and aggressive clinical behavior. Tumors are organized in a
heterogeneous hierarchy of cellular populations with different biological properties and its ability to maintain tumor
formation and growth depends exclusively in a small tumor cell population known as CSCs. CSCs are recognized
to have a high expression of basal keratins and CD49f, and a low expression of luminal keratins and cell adhesion
genes. They also have an enriched subpopulation of CD24-/CD44+. 

Cell primary cultures are a useful tool to analyze cancer cells, including breast cancer cells. The utilization of cells
from tumor tissue biopsy is used for cytotoxic assays in in vitro tests to evaluate and predict the toxics effects of
drugs. The chemotherapy regimens commonly considered in TNBC include anthracyclines and taxanes. Recent
studies show that the addition of carboplatin to chemotherapy with anthracycline/taxane improves the complete
pathological response (pCR) in TNBC. 

OBJECTIVES 

The primary objective of our experiment is to establish primary cultures from 5 samples of TNBC tumors surgically
removed and its characterization through fluorescence-activated cell sorting (FACS) to establish surface markers of
CSCs including CD49f, CD24, CD44 and CD90. 

The secondary objective is to evaluate the cytotoxic potential of three chemotherapy agents: doxorubicin,
carboplatin, docetaxel and the combination of docetaxel + carboplatin. This is achieved by a proliferation assay and
calculating the IC50 of the different chemotherapy agents. 

METHODS:

Flow cytometry 

Primary culture cells were analyzed using the FACS technique. The surface markers CD44, CD24, CD49f were
analyzed in order to determine the CSC cell populations. Additionally, the CD90 surface marker was analyzed in
order to monitor the absence of contamination by fibroblast. Out of each sample the following was considered and
analyzed: i) 1 tube with cells without antibodies, ii) 4 tubes of cells with antibodies (CD49f- PR, CD90-9E-Vio,
CD44-APC, CD24-FITC), iii) 4 tubes of cells with isotype control antibodies (REA-PE, Anti Ig PE Vio 770, REA-
APC, REA-FITC), iv) 1 tube with cells containing 7-AAD (fluorescent DNA dye) and v) 1 tube of cells containing all
the antibodies. 

 
Cytotoxic Assay



Cells cultivated in 25cm2 flasks were seeded in 96-well plaques; 1x104 cells/wells with the corresponding medium
and incubated for 24h in a humidified atmosphere at 37oC with 5% CO2. Cells in culture were treated with different
concentrations of drugs depending on the anti-tumoral agent for a maximum period of 6h: i) 0.5-20 ?g/ml for
docetaxel, ii) 0.5-50 ?g/ml for carboplatin, iii) 5-100 ?g/ml for doxorubicin, iv) 0.5-20 ?g/ml for docetaxel + 0.5-50
?g/ml for carboplatin. 

The antitumor activity of the chemotherapeutic agent was evaluated by adding 20?l of CellTiter 96 AQueous One
Solution (Promega) and incubating for a period between 1-4h at 37oC in a humidified atmosphere (5% CO2).

The half maximal inhibitory concentration (IC50) was determined using the linear equation (y=mX+b), where y = 50
(to determine a 50% cytotoxicity), x = drug concentration.
The primary cell cultures obtained from disaggregated TNBC samples were grown in suspension.

RESULTS

All the 5 samples analyzed by flow cytometry showed a CD24-/ CD44+ production of approximately 45,9% -
48,18%. Since the CD24 marker is associated with epithelial differentiation characteristics, and the CD44 is
associated with CSC characteristics, our primary culture presents a large population of cells with CSC phenotype.
Around a 50% of CD49f+ phenotype cells were also observed, being consistent with data reported in
bibliography. These results show that our population of cells has a high potential for proliferation and a high
tumorigenic power.

Preliminary results of the cytotoxic studies show that the action of the drugs as isolated agents is less efficient than
the combination of carboplatin and docetaxel together. Additionally, it is shown that the combination may cause a
synergic activity in some of the tumors. 

CONCLUSIONS: 

Our primary cell cultures provide a reliable tool to carry out cytotoxic assays, since we have shown that the
population of cells has a high potential for proliferation and a high tumorigenic power. Our results also match the
existing literature where phenotype cells CD44+/CD24- are enriched in basal-like population. 

 
Our findings on the antitumor activity of cytotoxic drugs are also consistent with the latest clinical data in TNBC
patients, where the addition of carboplatin to chemotherapy with anthracycline / taxane improves the pathological
response.

 So, primary cell cultures from TNBC samples could provide an in vitro platform to evaluate the activity or toxic
effects of drugs, with similar results to those observed in the clinic. 
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