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Use of 3D spheroid cultures to screen for drugs targeting cancer stem cells
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he cancer stem cell (CSC) concept has important implications not only for our understanding of carcinogenesis, but also for the

development of cancer therapeutics. There is a growing body of preclinical evidence showing that cancer stem cells contribute
to chemotherapy and radiation resistance in breast cancer. The use of drugs that interfere with stem cell self-renewal represents the
strategy of choice for novel effective anti-cancer treatments, but also a great challenge because cancer stem cells and their normal
counterparts share many pathways. The biology of cancer stem cells has proven complex and difficult to translate into effective
therapeutic strategies. The question arises as: how do we test compounds for anti-cancer stem cell activity? The answer is: phenotypic
screening. There are indeed several functional assays well validated in the scientific literature that have been used for years associated
to the ability of cancer cells to demonstrate stem cell behavior. The most relevant is the 3D tumor spheroid assay. This assay has been
used to uncover and culture stem cells from many tissues as well as from tumors. There are multiple reports now, that show that
spheroid derived cells are enriched in tumor initiating or cancer stem cells, derived from cell lines and from natural fresh tumors as
well. Here, we describe the use of 3D spheroid models to profile compound activity against cancer stem cells. Furthermore, a case of
compounds preventing hypoxia-inducible transcription factor (HIFs) activity is presented. Recently, HIF transcription factor biology
has been linked to pathways that regulate stem cell self-renewal and pluripotency, suggesting a new mechanism whereby HIF proteins
may drive tumor growth, through the generation of tumour-initiating cells or cancer stem cells. Therefore, targeting the HIF pathway
may provide a novel therapeutic avenue to target cancer stem cells. We demonstrate that interfering with HIF pathway activation
prevents mammosphere formation, validated through independent confirmation through Sox2 promoter activation, Aldefluor® assay
and in vivo proof-of concept experiments targeting tumor initiation.
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