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Luminal breast cancer originates within the luminal epithelium of mammary breast ducts. These
epithelial cells normally express estrogen receptor (ER), and most cases of luminal breast cancer
are considered to be ER-positive (ER+). Creating a model for metastatic ER+ breast cancer, in
which cancer cells migrate from the original tumor, travel through the vasculature, and form a
new tumor elsewhere, may enable the development of more effective treatment of luminal breast
cancer. Currently, few models of metastatic progression of ER+ breast cancer exist. The goal of
our project is to engineer an in vitro model, using human breast cancer cell lines, to characterize
the first two steps of metastasis in ER+ breast cancer, specifically invasion of the cells into the
extracellular matrix (ECM) and escape of the cells from the ECM into vasculature. To create this
model, we altered a needle-based approach that was originally developed for triple-negative breast
cancer (TNBC). Because ER+ cells are less invasive than TNBC cells are, we modified our model
to achieve more aggressive invasion for ER+ cells. These modifications consisted of 1) optimizing
the collagen concentration in the model, and 2) introducing a small (1%) sub-population of TNBC
cells with the ER+ cells to enhance the invasiveness of the latter.
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