
 

MYC proteins: A potential target for new
anti-cancer agents
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Brains of three-day-old adult flies. Left: Healthy specimens. Center: animals
with a brain tumor. Right: Brain tumor after reduction of SPT5 levels. Green
coloring shows central brain regions. Red coloring shows the cerebral cortex,
which is strongly expanded by the tumor. Credit: AG Raabe

MYC proteins play an important role in many types of cancer. A
research team at the University of Würzburg has now succeeded in
indirectly influencing these proteins—with clear consequences for the
tumor.

MYC family genes are essential for the human organism. According to
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current knowledge, they regulate the expression of most cellular genes.
Misregulation of MYC proteins significantly contributes to the
development of many types of cancer. Unsurprisingly, MYC proteins are
in the focus of cancer research worldwide. From a scientific point of
view, they could be the ideal anti-cancer targets.

Indeed, the importance of MYC for the development of cancer cells has
been known for a long time. However, the structure of MYC proteins
and their molecular function have so far prevented direct
pharmacological targeting of the protein.

In search of a solution to this problem, a research team from the Julius-
Maximilians-Universität Würzburg (JMU) may now have succeeded in
taking a possibly important step: by targeting a cooperation partner of
MYC they were able to significantly slow down the formation and
development of MYC-dependent cancer tumors in animal experiments.

Two research groups at JMU's Chair of Biochemistry and Molecular
Biology led by Elmar Wolf, Professor of Tumor Systems Biology, and
Dr. Peter Gallant, respectively, as well as the group led by Thomas
Raabe, Professor of Molecular Genetics, were involved in this study.
The scientists have now published the results of their work in the journal
Life Science Alliance.

"Because it is so difficult to attack MYC proteins directly, we were
looking for partners of MYC and found a protein called SPT5," Elmar
Wolf describes the preliminary work for this study. SPT5 turned out to
be indispensable for MYC-dependent gene transcription in human
cancer cells in cell culture. However, it remained unclear how important
the interaction of MYC and SPT5 proteins is for the behavior of normal
cells in the body, and whether it could be utilized to influence the
development of cancer cells.
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Research on the fruit fly

The current study now provides some answers. "We worked with the
fruit fly Drosophila melanogaster—a tried and tested model system of
animal development," explains Peter Gallant. Just like vertebrates—and
thus also humans—fruit flies possess MYC and SPT5 proteins.

In their experiments, the scientists first of all were able to demonstrate
that MYC and SPT5 proteins also functionally cooperate in the
organism.

For example, a moderate change in the amount of MYC or SPT5 was
well tolerated by the flies. However, when the team altered both MYC
and SPT5 amounts at the same time, significant defects became visible
in the animals. "These observations underline the importance of the
MYC-SPT5 interaction during normal organismal development," says
Thomas Raabe.

Drastic reduction of tumor mass

Next, the research team investigated the role of SPT5 in the formation
and development of tumors. For this purpose, they used fruit flies that
were genetically modified to develop MYC-dependent brain tumors.
These flies were able to hatch but died within less than ten days, whereas
most of the control animals were still alive after two months.

"However, when we experimentally reduced the amount of SPT5 in the
brain tumors of these specimens, their lifespan tripled," Peter Gallant
describes the key finding of the study. This was accompanied by a
dramatic decrease in tumor mass, which was, however, only transient.

The lifespan also increased when the scientists reduced the amount of
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SPT5 not only in the tissue of the brain tumors, but in the entire
organism of the fly. Analogous manipulations of SPT5 in healthy control
animals had only negligible effects on the brain structure and survival of
the animals.

According to the view of the Würzburg research groups, these results
show that SPT5 plays an important role in the development of MYC-
dependent tumors. Their experiments also suggest that a moderate
reduction of SPT5 levels is well tolerated in healthy tissue, but can lead
to a significant regression of tumors.

This highlights SPT5 as a possible target protein for the development of
pharmacological inhibitors for cancer treatment.

  More information: Julia Hofstetter et al, Spt5 interacts genetically
with Myc and is limiting for brain tumor growth in Drosophila, Life
Science Alliance (2023). DOI: 10.26508/lsa.202302130. www.life-
science-alliance.org/ … ntent/7/1/e202302130
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