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Abstract: 
Human breast cancers can be broadly classified based on their molecular and gene expression profiles into luminal and basal tumors. These tumor subtypes express markers corresponding to the two major differentiation states of epithelial cells in the breast; luminal cells that line the breast ducts and the outer myoepithelial/basal cells that provide contractile functions. Although there is likely a complex interplay of factors that contribute to tumor phenotype, the persistence of characteristics of normal breast cell types in tumors suggest that the major tumor subclasses could arise from different cells of origin. We have recently described an experimental model in which both the epithelium and stromal compartments are derived from human tissues. This model has enabled the creation of normal and neoplastic breast tissues in vivo. Breast cancers were created from single cell suspensions of human breast epithelial cells that were transformed and injected into humanized mammary fat pads. The epithelial cells were maintained in vitro for no more than 24 hours.  Histological analysis revealed that the tumors were heterogeneous invasive carcinomas with features of both basal and luminal subtypes. To determine if different cells of origin influence the cancer phenotype, we enriched cells of the basal/myoepithelial lineage and cells of the luminal lineage by sorting freshly isolated human mammary epithelial cells for the markers CD10 and ESA, respectively. These enriched populations were infected and injected in the same fashion as unsorted cells. CD10+ basal cells formed well-circumscribed tumor nodules that exhibited increased basal differentiation. Tumors from the ESA+ luminal enriched fraction formed expansive ER+ invasive carcinomas containing reduced squamous differentiation, consistent with luminal differentiation. These results suggest that the cellular differentiation state of the cell of origin can persist in the resultant tumors. To determine if the genetic background of the breast tissue also influences the tumor phenotype, we transformed breast epithelial cells derived from patients who have had prophylactic mastectomies due to inherited BRCA1 mutations. Tumors that formed from unsorted BRCA1 cells exhibited increased basal/myoepithelial phenotype than those from non-BRCA1 patient samples. These results suggest that the association of basal-type tumors with BRCA1 breast cancers may result from an altered differentiation state in breast tissues of BRCA1 patients.  
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