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How breast cancer usurps the powers of

mammary stem cells

11 August 2014
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Mammary cells found during pregnancy that express
integrin beta3 (CD61) act as stem cells, capable of
reconstituting a new mammary gland in mice. This
property may be to blame for the more aggressive
nature of beta3-expressing breast cancer cells. Shown is
a section from a mammary 'outgrowth' harvested at
lactation and immuno-stained for the epithelial markers
E-cadherin (brown) and alpha-SMA (red). Credit: UC
San Diego School of Medicine

During pregnancy, certain hormones trigger
specialized mammary stem cells to create milk-
producing cells essential to lactation. Scientists at
the University of California, San Diego School of
Medicine and Moores Cancer Center have found
that mammary stem cells associated with the
pregnant mammary gland are related to stem cells
found in breast cancer.

Writing in the August 11, 2014 issue of
Developmental Cell, David A. Cheresh, PhD,
Distinguished Professor of Pathology and vice-
chair for research and development, Jay
Desgrosellier, PhD, assistant professor of
pathology and colleagues specifically identified a

key molecular pathway associated with aggressive
breast cancers that is also required for mammary
stem cells to promote lactation development during

pregnancy.

"By understanding a fundamental mechanism of
mammary gland development during pregnancy,
we have gained a rare insight into how aggressive
breast cancer might be treated," said Cheresh.
"This pathway can be exploited. Certain drugs are
known to disrupt this pathway and may interfere
with the process of breast cancer progression."

During pregnancy, a new mammary stem cell
population arises, distinct from those involved in
development and maintenance of the non-pregnant
gland. These stem cells remodel the breasts and
lactating glands in preparation for feeding the
newborn child. Normally, these stem cells
contribute only to early remodeling events and are
switched off by the time milk production begins.

The researchers found, however, that signals
regulating stem cell activation during pregnancy
appear to be hijacked by cancer cells to produce
faster-growing, more aggressive tumors. "This
normal pathway ends up contributing to the
progression of cancer," said Desgrosellier, first
author of the study.

A connection between pregnancy and breast
cancer has long been known. But the association
between pregnancy and breast cancer risk is
complex. While having a child reduces a woman's
risk of developing breast cancer later in life, there is
also an increased short-term risk for the
development of a highly aggressive form of breast
cancer following each pregnancy. The current study
suggests that molecules important for stem cell
behavior during pregnancy may contribute to these
more aggressive pregnancy-associated breast
cancers, a possibility the researchers plan to
investigate further.
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The authors are quick to point out that their findings
should not be interpreted as a reason to avoid
pregnancy. The signaling pathway usurped by
cancer cells is not the cause of breast cancer.
Rather, they said, it may worsen or accelerate a
cancer caused by other factors, such as an
underlying mutation or genetic predisposition.

"Our work doesn't speak to the actual cause of
cancer. Rather, it explains what can happen once
cancer has been initiated," said Cheresh. "Here's
an analogy: To get cancer, you first have to start
with an oncogene, a gene that carries a mutation
and has the potential to initiate cancer. Think of the
oncogene as turning on a car's ignition. The
signaling pathway exploited by cancer cells is like
applying gas. It gets the car moving, but it means
nothing if the oncogene hasn't first started the
process."

The researchers focused on a family of cell surface
receptor proteins called integrins that act as key
communications conduits, ultimately zeroing in on
the role of one member of this family called beta-3
integrin. Also known as CD61, it was already linked
to metastasis and resistance to cancer drugs.

Cheresh noted that CD61 represents a good
marker for the incriminated signaling pathway
involved in both mammary development during
pregnancy and cancer. It's easily detected and
could be used to both diagnose and treat breast
cancer cases. "Detecting CD61 might help doctors
determine what kind of therapeutic approach to
use, knowing that they might be dealing with a
more aggressive yet treatable form of breast cancer
. For example, there are existing drugs that block
CD61 signaling, which might be another potential
aspect of treatment.”
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