Early Environmental Exposures November 2006

The Role of Stem Cells in Breast Differentiation and Cancer Prevention
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Early pregnancy imprints in the breast permanent genomic changes or a “signature” that reduces the susceptibility
of this organ to cancer (Russo, J. et al. Endocrine Related Cancer 4:7, 1997; Russo, J. et al., Clin. Ca. Res.
11:931s, 2005). The breast attains its maximum development during pregnancy and lactation. After menopause
the breast regresses in both nulliparous and parous women containing lobular structures designated Lob.1. The
Lob. 1 found in the breast of nulliparous women and of parous women with breast cancer never went through the
process of differentiation, retaining a high concentration of epithelial cells that are targets for carcinogens and
therefore susceptible to undergo neoplastic transformation, these cell are called Stem cells 1, whereas Lob. 1
structures found in the breast of early parous postmenopausal women free of mammary pathology, on the other
hand, are composed of an epithelial cell population that is refractory to transformation called Stem cells 2. The
degree of differentiation acquired through early pregnancy has changed the “genomic signature” that
differentiates the Lob. 1 from the early parous women from that of the nulliparous women by shifting the Stem
cell 1 to a Stem cell 2, making this the postulated mechanism of protection conferred by early full term
pregnancy. The identification of a putative breast stem cell (Stem cell 1) has reached in the last decade a
significant impulse and several markers also reported for other tissues have been found in the mammary epithelial
cells of both rodents and humans. Although still more work needs to be done in order to better understand the role
of the Stem cell 2 and its interaction with the genes that confer it a specific signature, collectively, the data
obtained thus far is supporting that the lifetime protective effect of an early pregnancy against breast cancer is due
to the complete differentiation of the mammary gland, which results in the replacement of the Stem cell 1 that is a
component of the nulliparous breast epithelium with a new stem cell, called Stem cell 2, which is characterized by
a specific genomic signature. The take home message of this work is that the genomic signature of the stem cell 2
will be useful: 1-as an intermediate end points for evaluating the degree of mammary gland differentiation, 2-to
determine in which woman parity has been protective, and 3-to be used as biomarkers for evaluating preventive
agents, (This work was supported by grant RO1-CA093599 from the National Cancer Institute).





