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Analysis of regulatory mechanisms in breast cancer-stem
like cells by using spheroid cultures and PDX models

Breast cancer is the most common type of cancer among women throughout the world. The
increasing rate of mortality due to breast cancer raises serious problems. Recent evidence indicates
that tumor tissues are comprised of heterogeneous cell populations including a relatively small number
of cancer stem-like cells (CSCs) and large number of differentiated cancer cells. CSCs tend to survive
irrespective of conventional chemotherapy, radiotherapy, and following treatment with molecular targeted
drugs, because these treatment strategies target rapidly proliferating differentiated cancer cells but not
CSCs. Targeting CSCs is thus important to improve the prognosis of cancer patients, however, molecular
targeting drugs against CSCs are still unmet needs, since it is still largely uncertain the molecular
mechanisms how CSCs are maintained in tumor tissues. CSCs are surrounded by a variety of cell types,
including differentiated cancer cells and cancer associated fibroblasts (CAFs). All these cells create a
microenvironment that is called the CSC niche. Recent emerging evidence indicates that CSCs survive by
utilizing the CSC niche. However, the underlying molecular mechanisms are still unclear.

In order to clarify the molecular mechanisms how CSCs are maintained in CSC niche in human breast
cancer tissues, we established patient-derived tumor spheroid culture and patient-derived xenograft (PDX)
models by using primary breast cancer tissues from the patients. We also established co-culture system of
patient-derived tumor spheroids and CAFs.

Growth factor or cytokine signaling plays important roles for a variety of biological aspects in
physiological and pathological conditions, including tumorigenesis. It is thought that inflammatory
microenvironment creates a pro-tumorigenic state through production of growth factors or cytokines.

We found that growth factor/cytokine signaling plays critical roles for the communication between
cancer stem-like cells and CSC niche. We identified key growth factors or cytokines that are derived from
cancer cells or CAFs. We uncovered the various key mechanisms mediated by signaling through NF [X
B, IGF1 receptor, beta-catenin, semaphorin, and so on. There are various mechanisms: autocrine-paracrine
mechanisms, regulation of stemness, regulation of symmetric-asymmetric division and regulation of
metabolism. CSCs appear to survive and divide by using these mechanisms in order to adapt in the
different conditions of the CSC niche. Among them, we have been able to identify proper molecular
targets for CSCs to eradicate tumors. I would like to talk about several key mechanisms we have recently

identified for maintenance of CSCs in the CSC niche.
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