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Cancer, a master of disguise

Richard Béliveau
Translated from Le Journal de Montréal, May 14, 2018

A fascinating study shows that lung cancer cells can
transform themselves into intestinal cells to escape the
toxic effects of chemotherapy, a phenomenon which could
explain the strong resistance of lung cancers to current
treatments.

Although otherwise quite rare, lung cancer began to become more
frequent about twenty years after the arrival of the cigarette, at the
beginning of the 20" century, and did not cease growing until it
had become the principal cause of deaths linked to cancer. This
direct link between smoking and lung cancer is due to the chronic
exposure of smokers to numerous carcinogenic molecules present
in the fumes from cigarettes which bind directly to the DNA
present inside the cells and can cause mutations. It is estimated that
each pack of cigarettes contains enough carcinogenic compounds
to cause two mutations in the DNA of lung cells, enough so that
decades of smoking are translated into an accumulation of several
thousands of these mutations and thus into a drastic increase (over
40 times compared to a non-smoker) in the risk of cancer.

LIKE A CHAMELEON

Unfortunately, lung cancer remains one of the cancers associated
with the lowest survival rates, notably due to the very high
resistance of the cancer cells to the treatments currently available.

To better understand the reasons behind this resistance, a team of
scientists at Duke University (North Carolina) analyzed data from
the Cancer Genome Atlas Research Network, a databank
containing the complete genomic sequences derived from several
thousand samples of 33 different types of cancer, including lung
cancer.

They found that the majority of non-small cell bronchial cancers
(which represent about 85% of all lung cancers) presented with a
very curious anomaly: during the course of embryonic
development, the formation of pulmonary cells has an absolute
need for the gene NKX2-1 (a DNA transcription factor), but this
gene was generally absent from the cancer cells. In its place, these
cells expressed several genes which are normally found
exclusively in the organs of the digestive system (esophagus,
pancreas, duodenum and liver). In other words, the lung cancer
cells have essentially lost their identity and seem rather to behave
like cells of the digestive system.

The loss of NKX2-1 seems sufficient to explain this
metamorphosis because the authors have noticed that the lungs of
mice from which this gene had been removed showed structures
similar to those found exclusively in the digestive system and were
even capable of secreting the enzymes involved in the digestion of
foods!

ESCAPING DANGER

According to the authors, this transformation reflects the very
strong evolutionary pressures which push the cancer cells to do
anything to survive, particularly when they encounter something
which seeks to destroy them, such as the medications used for
chemotherapy or radiotherapy. By modifying their appearance and
properties so as to disguise themselves as intestinal cells, the lung
cancer cells seek to resist these treatments and continue their
evolution.

This incredible plasticity of the cancer cells should remind us of
the extreme difficulty of treating lung cancer, and how much easier
it is simply to prevent this cancer.

Along these lines, there is room for optimism: the proportion of
smokers has diminished considerably over the past decades,
particularly amongst men, which has been accompanied by a
significant decrease in the mortality linked to lung cancer.

Much work remains to be done, but it is to be hoped that this
tendency will continue and that lung cancer will return to the status
that it had always kept prior to the invention of the cigarette, as an
extremely rare disease.

@ Tata PR et al. Developmental history provides a
roadmap for the emergence of tumor plasticity. Dev.
Cell (2018) 44:679-693.€5.
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