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Researchers find link between death of
tumor-support cells and cancer metastasis
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These images show tumors that have metastasized to the lungs (image b) and
bones (image d) in mice that had CAFs eliminated after 10 days. Credit: Biju
Parekkadan, Massachusetts General Hospital

Researchers have discovered that eliminating cells thought to aid tumor
growth did not slow or halt the growth of cancer tumors. In fact, when
the cancer-associated fibroblasts (CAFs), were eliminated after 10 days,
the risk of metastasis of the primary tumor to the lungs and bones of
mice increased dramatically. Scientists used bioengineered CAFs
equipped with genes that caused those cells to self-destruct at defined
moments in tumor progression. The study, published in Scientific Reports
on Feb. 19, was conducted by researchers funded by the National
Institute of Biomedical Imaging and Bioengineering (NIBIB) at
Massachusetts General Hospital (MGH). NIBIB is part of the National
Institutes of Health.

What causes cancer to grow and metastasize is not well understood by
scientists. CAFs are thought to be fibroblast cells native to the body that
cancer cells hijacks and use to sustain their growth. However, because
fibroblasts are found throughout the human body, it can be difficult to
follow and study cancer effects on these cells.

"This work underscores two important things in solving the puzzle that is
cancer," said Rosemarie Hunziker, Ph.D., program director for Tissue
Engineering at NIBIB. "First, we are dealing with a complex disease with
so many dimensions that we are really only just beginning to describe it.
Second, this approach shows the power of cell
engineering—manipulating a key cell in the cancer environment has led
to a significant new understanding of how cancer grows and how it might
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be controlled in the future."

Biju Parekkadan, Ph.D., assistant professor of surgery and
bioengineering at MGH, and his team designed an experiment with the
goal of better understanding the cellular environment in which tumors
exist (called tumor microenvironment or TME), and the role of CAFs in
tumor growth. In an effort to understand whether targeting CAFs could
limit the growth of breast cancer tumors implanted in mice, they
bioengineered CAFs with a genetic "kill switch." The cells were
designed to die when exposed to a compound that was not toxic to the
surrounding cells.

Parekkadan and his team chose two different stages of tumor growth in
which the CAFs were killed off after the tumor was implanted. When
the CAFs were eliminated on the third or fourth day, they found no
major difference in tumor growth or risk of metastasis compared with
the tumors where the CAFs remained. However, there was an increase in
tumor-associated macrophages— cells that have been associated with
metastasis—in this early stage.

When the team waited to eliminate the CAFs until the 10th or 11th day,
they discovered that in addition to the increase in macrophages, the
cancer was more likely to spread to the lungs and bones of the mice. The
unexpected results from this experiment could spur more research into
the role of CAFs in cancer growth and metastasis.

"The simplistic thinking about CAFs is that we should probably try to
destroy them," said Parekkadan. "There is evidence to support this idea,
and until recently, I would have been in that camp as well. But now when
looking at the selective removal of CAFs over time using this engineered
approach, these results may be a signal that we should more fully
investigate the dynamics of the tumor microenvironment and the timing
of intervention in cancer treatment."
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More research may reveal whether or not there is a scientific basis for
targeting CAFs for destruction—and if so, the awareness that timing
matters when it comes to the response of the tumor. While neither
treatment affected the growth of the initial tumor, it is important to
understand that most cancer deaths result from metastases to vital organs
rather than from the direct effects of the primary tumor.

More information: Scientific Reports, dx.doi.org/10.1038/srep21239
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