
 

A surplus with consequences

August 4 2016

  
 

  

As its concentration increases, the protein Myc activates an increasing number of
genes in cells. Beyond a certain level, this causes the cell to transform into a
tumour cell. Credit: Elmar Wolf

Why do healthy cells become malignant and proliferate uncontrollably?
Scientists of the University of Würzburg have investigated the role of a
special protein in this process and settled and old controversy.
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The transcription factor Myc has two faces: On the one hand, the protein
is indispensable for cell growth and division. On the other hand, it is
prevalent in virtually all cancer cells – however in a much higher
concentration. So it is obvious to suspect Myc of playing a key role when
cells turn cancerous. However, there have been conflicting theories as to
how this process takes place in detail.

Study at the Biocenter

A new study conducted by Würzburg scientists now presents what's
going on inside cells in a new light. According to the study, high levels of
the Myc proteins are the prerequisite for tumour genesis. The study was
conceived at the Department of Biochemistry and Molecular Biology of
the University of Würzburg; junior team leader Dr. Elmar Wolf is in
charge of the study.

"We studied cells that have both a very low level of Myc and are well
understood in terms of molecular biology," says Elmar Wolf. The
scientists gradually increased the Myc level in these cells and
subsequently investigated the consequences. They then validated their
findings in real tumours.

The concentration regulates the function

"According to previous doctrine, the transcription factor Myc activates a
number of genes which are responsible for cell growth and division,"
Wolf explains. As in the intestine for example: The cells of the intestinal
mucosa have a very short life-span due to the harsh conditions prevailing
there. Therefore, the cells of the intestinal epithelium are continuously
renewed about once a week – which is a straightforward process when
Myc levels are normal. But when excessive amounts of Myc are
produced in a cell, these genes are also much more active, transforming
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the cell into a tumour cell – so the previous notion. A view not shared by
Elmar Wolf: "In reality, the processes are much more complex."

Actually, Myc not only regulates the expression of known genes in 
tumour cells. Wolf and his team were able to demonstrate that the
protein binds to other genes as its level increases and enhances their
transcription. "In normal concentrations, Myc binds to certain genes with
a high affinity. As the concentration rises, however, it also regulates
genes with a low affinity," Wolf explains the principle. Depending on
the concentration, the scientists found different gene regulation patterns
that each trigger different processes.

Major contribution to tumour growth

"High affinity": This includes genes that control cell growth and division.
"Low affinity": These are genes regulated by Myc that control processes
which promote other aspects of tumour growth. "For example, the
tumour must be supplied with nutrients in order to grow. To do so, it
needs blood vessels," Wolf explains. And Myc only binds to the genes
responsible for creating new blood vessels once it has reached a high
level in the tumour cell.

Migration is another example of such a process Myc triggers by
activating low-affinity genes. It enables tumour cells to migrate to other
parts of the body and create metastases.

New target for tumour therapy

The observation that Myc has a different impact in healthy persons
(regulating the expression of genes with a "high affinity") and in tumours
(regulating the expression of genes with a "low affinity") opens up new
fascinating possibilities in tumour therapy according to the scientists: "If
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there was a drug to inhibit the function of Myc, our study suggests that
there should be a dose that would curb the tumour-promoting properties
of Myc while preserving important functions of Myc for the healthy
tissue," says Elmar Wolf.

Unlike standard chemotherapy drugs that target rapidly dividing cells, as
are found in the intestinal mucosa, such a therapeutic approach would
drastically reduce the side effects of treatment. At present, however, no
such drugs are available to inhibit the function of Myc. But international
researchers are working feverishly to achieve this goal.

  More information: Different promoter affinities account for
specificity in Myc-dependent gene regulation. Francesca Lorenzin, Uwe
Benary, Apoorva Baluapuri, Susanne Walz, Lisa Anna Jung, Björn von
Eyss, Caroline Kisker, Jana Wolf, Martin Eilers, Elmar Wolf. DOI:
10.7554/eLife.15161.001
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