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In the current issue of the Journal of the Chinese Medical 
Association, Boo et al1 demonstrated the phenotype and micro-
RNA (miRNA) profiling of CD24 positive (CD24+) cell popula-
tion in Michigan Cancer Foundation-7 (MCF7) spheroid. The 
CD24+ MCF7 cells were able to form secondary sphere as well 
as suppressed wound healing and invasion. Remarkably, the 
CD24+ MCF7 cells expressed high level of aldehyde dehydroge-
nase 1 (ALDH1), which considered as potential cancer stem cell 
(CSC) marker and involved in drug resistance.1

CSCs, also known as tumor-initiating cells, are a subpopula-
tion of tumor cells which have capacities of self-renewal and 
differentiation. Rising evidence indicates that CSCs contrib-
ute to tumor initiation, growth, metastasis, and relapse. CSC 
surface markers render the targeted therapies for cancer treat-
ment. CD44+CD24− and ALDH1 are widely used markers of 
breast CSC.2 Several studies deciphered the behaviors of CD44/
CD24 subpopulation in tumorigenesis. Previous reports have 
shown that CD44+CD24− sorted from parental MCF7 cells 
harbored highest invasive capacity and tumorigenicity. Both 
the CD44+CD24− and CD44+CD24+ cells were able to form 
tumors, contrast to that CD44−CD24− and CD44−CD24+ cells 
were not.3 Interestingly, the signal transducer CD24, a small gly-
cosylphosphatidylinositol-linked membrane glycoprotein, has 
been reported to be overexpressed in breast cancer tissue and 
has been implicated as a prognostic marker in breast cancer.4 
To date, the feature of CD24+ cell in spheroid is still ambiguous.

The present study showed that a small population of CD24+ 
cells from MCF7 spheroid was sorted. The CD24+ MCF7 cells 
were resistant against doxorubicin and cisplatin. Additionally, 
these CD24+ cells formed secondary spheroid with low levels 
of CSC markers including CD44, CD49f, Nanog, Oct4, and 
Sox2, but not ALDH1. It has been manifested the association 
between CD24 and drug resistance. Taxane induced a transient 
CD44highCD24high state from non-CSC population in breast can-
cer cells. This transient state was resulted from engagement of 
CD44 and CD24 in lipid rafts. These cells exhibited chemo-
therapy resistance phenotype through Src family kinase (SFK) 

activation.5 In hepatocellular carcinoma, CD24 overexpression 
resulted in autophagy-mediated sorafenib resistance through 
enhancing protein phosphatase 2A expression and inactivating 
Akt/mammalian target of rapamycin (Akt/mTOR) pathway.6 
On the other hand, ALDH1 expression was linked to aggressive 
phenotype and chemoresistance of breast cancer.7 It has been 
reported that blockade of ALDH sensitized CSC to chemother-
apy.8 Furthermore, the roles of CD24 in CSC characteristic and 
tumorigenesis may dependent on types of cell and cancer as well 
as microenvironment. The present study showed that CD24+ 
cells sorted from MCF7 spheroid have epithelial-like features 
with less CSC phenotypes. However, CD44+CD24+ cells derived 
from xenograft exhibited mesenchymal phenotype, stemness 
properties, and proinflammatory signature while losing tumori-
genicity. Intriguingly, the CD44+CD24+ cells expressed high level 
of ATP-binding cassette sub-family B member 1 gene, which 
encoding a member of ATP-binding cassette transporter and was 
responsible for multidrug resistance.9 This evidence suggest that 
the transient CD24+ state is not responsible for tumorigenicity 
but involves in chemoresistance.

MiRNAs play a crucial role in cellular and biologic processes. 
Dysregulation of miRNAs is linked to various human malig-
nancies. In the present study, the differential expression anal-
ysis was conducted to identify miRNAs that were relevant to 
CD24 in non-CSC cell subpopulation. MicroRNA (miR)-204, 
the most upregulated miRNA in CD24+ MCF7 cells, has been 
reported as tumor suppressor in breast cancer. Ectopic expres-
sion of miR-204 suppressed cell viability, migration, and tumor 
progression.10 Some of the downregulated miRNAs in CD24+ 
MCF7 cells have been reported sensitizing breast cancer cells to 
doxorubicin, such as miR-30c, miR-181a, and miR-195.11 Based 
on Kyoto Encyclopedia of Genes and Genomes (KEGG) enrich-
ment pathway analysis, these regulated miRNAs in CD24+ 
MCF7 cells were involved in downregulation of CSC-related 
pathway and upregulation in adherens junction pathway. The 
downregulated KEGG pathways including Wnt and Hedgehog 
pathways were implicated in breast CSC self-renewal. Inhibition 
of Wnt/β-catenin signaling suppressed breast CSC self-renewal. 
Let-7 and microRNA-600 have been reported that modulating 
CSC maintenance through Wnt pathway. The Hedgehog ligand 
sonic hedgehog enhanced breast CSC self-renewal and multilin-
eage differentiation.12 However, the additional experiments are 
needed to validate these miRNAs and KEGG pathways mediat-
ing CD24+ phenotypes.

Sphere-formation assay is commonly used to enrich CSC 
subpopulation in vitro. Previous studies indicated heterogeneity 
of spheres among breast cancer cell lines and primary human 
mammary epithelia. The CSC subpopulations sorted by fluores-
cence-activated cell sorting were not homogenous enriched in 
spheres. Diversity of morphologies and phenotypes in spheres 
of basal-like and luminal-like breast cancer cell lines has been 
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observed.13 In addition, identifying the breast CSC using differ-
ent markers, such as CD44+CD24−, CD133, and ESA+, exhib-
ited different biologic and pathologic phenotypes.14 Moreover, 
more research is needed to characterize the CD24+ population 
in organoid cultures of primary human breast cancers or in 
patient-derived xenografts of breast cancers, which would be 
the most representative of the tissue origin. Nevertheless, the 
present study provides the CD24-related miRNAs and pathways 
regarding CSC and drug resistance in non-CSC population.
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