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Cancer drugs promote stem cell properties of
colorectal cancer

May 16 2019
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Scientists from the German Cancer Research Center (Deutsches
Krebsforschungszentrum, DKFZ) and the Mannheim University Medical
Center have now discovered that a certain group of cancer drugs (MEK
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Inhibitors) activates the cancer-promoting Wnt signaling pathway in
colorectal cancer cells. This can lead to the accumulation of tumor cells
with stem cell characteristics that are resistant to many therapies and can
lead to relapses. The researchers thus provide a possible explanation for
why these drugs are not effective in colorectal cancer.

Cells react to external influences via the biochemical reactions of the
Wnt signaling pathway. Wnt signals coordinate the development of the
early embryo, but also play a role in many pathological processes and in
cancer. While researchers initially assumed that an excessively activated
Wnt signaling pathway was primarily associated with the development of
cancer, more recent results have shown that Wnt activity also affects
cancer stem cells: "Wnt signals affect the balance between cells with
stem cell characteristics and differentiated cells both in the healthy
intestine and in colon cancer," explains Michael Boutros from the
German Cancer Research Center (DKFZ) and the Mannheim Medical
Faculty of the University of Heidelberg.

In colorectal cancer stem cells, the Wnt signaling pathway is particularly
active and responsible for maintaining stem cell characteristics.
Depending on the Wnt activity, the cancer cells can switch back and
forth between the stem cell state and a differentiated state. This plays a
decisive role in the success of treatment: Cancer stem cells are
considered responsible for relapses after successful therapy. While the
"normal" cancer cells are usually switched off by the drugs, the stem
cells survive and represent a reservoir for later cancer relapses.

Due to the high relevance of Wnt activity for the course of the disease,
the teams of Michael Boutros and Matthias Ebert from the Mannheim
University Medical Centre were now investigating whether certain drugs
used for the targeted treatment of colon cancer affect Wnt signals.

Many tumors are stimulated by mutations in the growth-promoting Ras
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signaling pathway. These overactive Ras signals can be attenuated by
drugs called MEK inhibitors. However, these drugs have no effect in
colorectal cancer, and the studies of the Heidelberg and Mannheim
researchers now provide a possible explanation for this: The scientists
showed that MEK inhibitors stimulate Wnt activity in both mice and
organoids cultured from tumor cells of colorectal cancer patients.

At the same time, the gene activity of the cancer cells changed to a stem
cell-typical pattern. MEK inhibitors reduce the division rate of intestinal
tumors, but at the same time cancer stem cells accumulate in the
intestinal cancer organoids. "This corresponds exactly to the picture of
the "sleeping cancer stem cells" that have been described in many types
of cancer for several years," explains Tianzuo Zhan, clinician scientist at
both the DKFZ and the Mannheim University Medical Center "These
cells survive the therapy and are subsequently responsible for the
relapse.

Boutros and his colleagues are now hoping to find out whether the
influence of MEK inhibitors on Wnt activity can be blocked with
specific drugs.

More information: Tianzuo Zhan et al. MEK inhibitors activate Wnt

signalling and induce stem cell plasticity in colorectal cancer, Nature
Communications (2019). DOI: 10.1038/s41467-019-09898-0
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