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Circulating tumor cells (CTCs) are detected in peripheral blood of breast cancer patients 

and are correlated with poor prognosis. As a result of epithelial-mesenchymal transition (EMT) 

activation CTCs may show different epithelial-mesenchymal features, stem cell genes expression 

profile and ability to form metastasis. Thus, EMT is thought to generate CTCs with the most 

malignant features, which because of loss of epithelial markers are difficult to capture using majority 

of the methods. Therefore, the knowledge about CTCs characteristics, especially mesenchymal 

population, is still limited. 

The aim of this project is i) to establish single epithelial and mesenchymal CTCs isolation method 

and ii) to apply it for extensive single cell level phenotype analysis of samples from breast cancer 

patients. Developed method was based on density gradient centrifugation, negative selection 

of hematopoietic cells, immunofluorescent staining, single CTCs isolation by micromanipulation 

and further preamplification allowing for downstream transcriptomic profiling. Immunofluorescent 

staining of epithelial (EpCAM, E-cadherin) and mesenchymal (cell surface Vimentin, MCAM) 

markers was optimized in a model spike-in experiment with breast cancer cell lines (MCF-7 

and MDA-MB-231), simulating clinical samples. Using this panel of markers it was possible 

to capture CTCs of both epithelial and mesenchymal phenotypes. To further validate phenotype 

of single isolated CTCs we used a panel of epithelial (EpCAM, Cytokeratin 19, E-cadherin) 

and mesenchymal markers (Vimentin, Serpine and Plastin 3), which confirmed CTCs epithelial-

mesenchymal state, even those in EMT transitional condition. Next, a panel of genes related 

to metastasis and stem cell features was examined. 

Developed method allows to capture all CTCs phenotypes and perform gene expression analysis 

on a single cell level. It will allow for detailed characterization of CTCs phenotype, uncovering 

biological differences underlying aggressive feature of mesenchymal CTCs in clinical samples 

from breast cancer patients.  


