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Cancer stem cells (CSCs) are tumor cells that possess the principal properties of self-renewal, clonal 

tumor initiation capacity, and clonal long-term repopulation potential. CSCs reside in niches that are 

anatomically distinct regions within the tumor microenvironment. These niches maintain the 

principle properties of CSCs, preserve their phenotypic plasticity, protect them from the immune 

system, and facilitate their metastatic potential1,2. In this presentation, I will focus on the CSCs 

properties and their niche and discuss their contribution to tumor initiation and progression.  

Identification of these cells and their niche is critical for identifying molecular targets in order to 

inhibit their growth and to destroy their niche. The most common way to identify CSCs is through 

investigating the expression of characteristic cell surface markers. Therefore, I will demonstrate 

results from different articles about expression of CSCs markers with emphasis on breast CSC 

markers such as CD44, CD24 and ALDH13. For this purpose, sorting of living CSC via fluorescence-

activated cell sorter (FACS) analysis, immunofluorescent staining, mammosphere culture, transwell 

migration and wound healing assay, western blot analysis, real-time PCR and CTCs isolation from the 

blood were carried out. High CD44/CD24 ratio is related more to cell proliferation and 

tumorigenesis, which is confirmed by mammosphere formation and tumorigenesis in 

xenotransplanted mice. ALDH1+ is a stronger indicator for cell migration and tumor metastasis. The 

combination of high CD44/CD24 ratio and ALDH1+ would be a more reliable way to characterize 

CSCs. Moreover, high CD44/ CD24 ratio and ALDH1+ were conserved during metastasis, from the 

primary tumors to the circulating tumor cells (CTCs) and the distant metastasis, suggesting the 

significant value of these CSC markers in assisting cancer detection, prognostic evaluation, and even 

cancer therapeutics4.  
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