Exploring the role of cancer-associated fibroblasts on breast cancer cell death.
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Introduction. Breast cancer remains a leading cause of cancer-related deaths in women worldwide. To develop more effective breast cancer treatments, a better understanding of tumour-promoting signals not only within cancer cells, but also the tumour microenvironment is required. Cancer-associated fibroblasts (CAFs) constitute the main cell type within the tumour stroma providing proliferation and metastasis-promoting signals to cancer cells. In contrast, there are limited studies assessing the role of CAFs on breast cancer cell death in the context of calcium signalling. 
Aims. To develop a method to assess the role of CAFs on breast cancer cell death and define changes in calcium signalling in co-cultures of breast cancer cells and fibroblasts treated with cell death inducers.
Methods. Breast cancer cell lines expressing a H2B-GFP green nuclear marker were co-cultured with HMF3S fibroblasts and stained with propidium iodide to assess breast cancer cell death. Breast cancer cell death was defined based on the percentage of propidium iodide positive cells. Breast cancer co-cultures were treated with cell death inducers (staurosporine, paclitaxel, hydrogen peroxide) for 24 h prior to imaging. To assess calcium signalling changes in breast cancer co-cultures during cell death, live cell imaging of HMF3S cells expressing a red calcium sensor (jRCaMP1b) co-cultured with breast cancer cell lines expressing a green calcium sensor (GCaMP6m) were incubated with the aforementioned cell death inducers and imaged using an automated epifluorescence microscope.
Results. H2B-GFP, jRCaMP1b, GCaMP6m and propidium iodide enabled the differential resolution of calcium signalling in breast cancer cells and fibroblasts in co-culture. It also facilitated the assessment of potential differences in cell death sensitivity in breast cancer cells in co-culture.
Discussion. Methodologies involving genetically-engineered cell models described in this study are suitable for co-culture studies designed to simultaneously assess calcium signalling and cell death.
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