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Science & Technology
Researchers Make Progress in Breast Cells Study
Scientists at Berkeley Lab Look Into Breast Tissue Development; Patterns May Be Linked to 
Cancer
BY ANDREA LU
Contributing Writer
Wednesday, October 25, 2006

Good detectives know that in order to successfully solve a crime, it’s imperative
to understand the context.

With this philosophy in mind, scientists at the Lawrence Berkeley National 
Laboratory have created a model to demonstrate how breast tissue is 
developed and shaped from its initial geometry. Such research can provide 
better insight on breast cancer prevention and treatment.

The study, led by scientist Mina Bissell and post-doctoral bioengineer Celeste 
Nelson, shows how tissue geometry can play a major role in the development 
of the breast, and thus likely other organs as well.

“We basically set out to ask a very specific question: How do some cells in an
epithelial organ know to branch out, and other cells know not to branch out?”
Nelson said.

Many elements come into play in morphogenesis, the process by which tissue 
grows or transforms. Although the genome plays a major role in instructing cell 
and tissue growth, other signals from the surrounding environment can also 
affect expansion.

“I think the biggest significance of what we found is that it suggests that as one
control mechanism of the cell you’ve got the DNA and genome, but it also
suggests further controls like the geometry of the tissue that makes cells
behave the way they do,” Nelson said.

The scientists examined epithelial cells, cells that compose the tissue that line
an individual’s skin and lungs, among other organs.

Epithelial cells are instrumental in secretion and absorption, and therefore are 
commonly found in the breast tissue. During puberty, epithelial cell tubes begin 
to branch out as breast tissue develops into milk glands.

Since the mammary ducts branch out from epithelial tubules, the scientists 
focused on how the position of cells affected its migration.

“Cancer is considered a developmental disease, and a major feature of

metastasis is suddenly invading the surrounding tissue,” Nelson said. “Branching is one of the significant aspects of metastasis.”

In order to create their model, the researchers took epithelial cells from mice and placed them in a gel made of collagen. The 
collagen gel was molded into specific shapes, such as rectangular or curved, that mimicked the architecture of the gland.

“We borrowed technology that’s used in the semiconductors industry, which is microfabrication techniques, to rebuild epithelial
tubules in a three-dimensional setting,” Nelson said. “It’s like a micromolding technique, like how you could mold Jell-O in the
fridge, but in this case on a very small scale.”

The epithelial cells would reorganize to form hollow tubules based on the structure of the collagen molds. The scientists 
observed that the position of branching depended on the initial geometry of the tubule.

“If you can understand what tells the cell to branch, or to not branch, perhaps you have a better control of such an insidious
problem as metastatic breast cancer,” Nelson said.

Bissell’s lab focuses on breast cancer and the breast tissue. According to Nelson, Bissell plans to further investigate metastasis
by analyzing the behavior of normal cells and cells that mimic breast cancer progression.

Nelson will soon be at Princeton University continuing to pursue her interest in developmental biology.

“I think if we have a better understanding we can not only come up with strategies to treat cancer, but engineer tissue to
recapitulate tissue form and function,” Nelson said. “We could really help people that require replacement of organs.”

Andrea Lu covers science and technology. Contact her at alu@dailycal.org.
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