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Abstract  Cancer, a leading mortality disease following cardiovascular disease worldwide, has high incidence as
one out of every four adults in Korea. It was known to be caused by several reasons including somatic mutation,
activation of oncogene and chromosome aneuploidy. Cancer cells show a faster growth rate and have metastatic
and heterogeneous cell populations compared to normal cells. Cancer stem cells, the most invested field in
cancer biology, is a theory to explain heterogeneous cell populations of cancer cells among several characteristics
of cancer cells, which is providing the theoretical background for incidence of cancer and treatment failure by
drug resistance. Cancer stem cells initially explain heterogeneous cell populations of cancer cells based on the
same markers of normal stem cells in cancer, in which only cancer stem cells showed heterogeneity of cancer
cells and tumor initiating ability of leukemia. Based on these results, cancer stem cells were reported in various
solid cancers such as breast cancer, liver cancer, and lung cancer. Breast cancer stem cells were first reported in
solid cancer which had tumor initiating ability and further identified as anti-cancer drug resistance. There were
several identification methods in breast cancer stem cells such as specific surface markers and culture methods.
The discovery of cancer stem cells not only explains heterogeneity of cancer cells, but it also provides theoretical
background for targeting cancer stem cells to complete elimination of cancer cells. Many institutes have been
developing new anticancer drugs targeting cancer stem cells, but there have not been noticeable results yet.
Many researchers also reported a necessity for improvement of current concepts and methods of research on
cancer stem cells. Herein, we discuss the limitations and the perspectives of breast cancer stem cells based on the
current concept and history.
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Table 1. Known surface markers for normal stem cells of breast and breast cancer stem cell

Cell types

Surface marker

Myoepithelial cells
Luminal epithelial cells
Basal cells

Breast stem cells
Cancer stem cells
Mouse breast stem cells

CK8/18, CK19, CD24, Muc-1, ESA
CK5/6, CK19, ABCG2, Nestin
ABCG2,ALDHI, MUC-17/ESA*

CK14, Vimentin, a-Smooth Muscle Actin, Thy-1, CALLA (CD10)

ESA*/ CD44"eY/CD24%/, Mammospheres c_ells, SP ce_lls, ALDH1", Epithelial mesenchymal transition cells (EMT)
Sca-17 cells, Lin"CD29hiCD24", Lin-CD24"¢"/CD491"ieh

cell 322 U¥H, o5 AZE & A7 8 AFst=
SHAME EAS 7FA 2L 9l adipocyte, fibroblast 522
o]Fox Qtt.!? o] 5 NEEL ZHZho] BolAQl BXUAE
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