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Understanding the effects of modifiable life events on mammary immunity and the risk of mammary tumorigenesis
By
Dhivyaa Anandan
Pregnancy and lactation modulate breast cancer (BC) risk through their effect on mammary epithelial cells (MECs), stromal cells, and immune cells. An early age of first pregnancy decreases the risk of developing BC long-term. Considering the increasing incidence of early-onset BC and the shift in reproductive patterns over the last three decades, there has been a growing interest in defining how other life events and post-industrial exposures influence
 breast health and BC risk. Dietary probiotics have been linked with a decreased risk of BC in epidemiological studies, yet the mechanistic basis underlying the influence of probiotics on mammary health is unknown. Here, we utilize a mouse model of dietary probiotics, comparative histology, and flow cytometry to show that dietary probiotics transiently alter mammary macrophage composition and periductal laminin deposition. In a model of spontaneous mammary tumorigenesis, a short-term probiotic diet delays tumor onset and alters periductal laminin deposition and macrophage localization specifically in a pre-malignant context. These findings support the notion that mammary gland plasticity can be induced by diet, in addition to female reproductive milestones, and have implications for mammary tumorigenesis. We also further investigate the long-term oncoprotective effect of parity by defining parity-associated alterations to mammary B cell composition and repertoire. Using adaptive immune repertoire sequencing and tissue staining analysis, we identify IgG clones unique to the post-pregnancy mammary gland that recognize autoantigens associated with pregnancy and tumorigenesis. Recombinant post-pregnancy IgG antibodies slow mammary tumor growth in a model of spontaneous mammary tumorigenesis, linking pregnancy-induced alterations to immune repertoire development with its long-term protective effect. Together, we show that reproductive and non-reproductive life events can alter mammary immunity and can be harnessed to modulate the risk of mammary tumorigenesis.
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