
New findings in genome research

Epigenetics research is a relatively young discipline in biology. Epigenetic mechanisms regulate which genetic information
is used when and how. They play an important role in controlling the activity of genes. The epigenetic modifications
control the gene activity individually in each individual cell and the causal relationships between the various processes are
complex and have not yet been fully understood. In various diseases, e.g. in certain types of cancer, the epigenetic
processes are disturbed. The gene expression programs controlled by epigenetic modifications are carried out incorrectly
and, under certain circumstances, abnormal cell growth occurs. Recent advances in genome analysis show that mutations
in enzymes responsible for these modifications are particularly common in cancer. The research of the working group led
by Dr. Philipp Rathert at the Institute for Biochemistry and Technical Biochemistry focuses on this area. In their publication
in Nucleic Acids Research, the scientists describe their results on the regulatory mechanisms surrounding the enzyme
LSD1.

New Approaches to Treating Diseases

Epigenetics not only offers new approaches to understanding disease processes, but also new approaches to treat them. "The
diagnosis of diseases via certain epigenetic modifications and the therapy of these diseases using inhibitors against epigenetic
regulatory enzymes have become indispensable in medicine," explains Dr. Philipp Rathert.

Protein networks regulate gene activity highly specific

A central question is how the proteins and enzymes that are involved in the regulation of epigenetic processes interact with
each other in order to switch genes on or off at the right time and thus establish and maintain a healthy cell condition. Most
enzymes work in large molecular complexes with a huge number of protein subunits. Viewed on their own, these subunits
exercise a specific function, and in the complex also regulate one another. In addition, different complexes influence each
other. In this way, complex regulatory protein networks are created that regulate gene activity very specifically.

Research aiming towards the understanding of complex epigenetic regulatory networks

The Stuttgart based scientists are investigating how the complex epigenetic regulatory networks that control several thousand
genes communicate with one another. Up until now, the connections within these epigenetic networks could only be explained
with great difficulty. In order to better understand these relationships and ultimately to identify innovative therapeutic
strategies and / or novel biomarkers, the working group uses a variety of genetic instruments. State-of-the-art functional
genetic engineering (RNAi or CRISPR) is combined with fluorescence-based reporter systems that are integrated into the
genome of cells. In this way, the researchers analyze the function of individual subunits of various complexes. In the current
publication, Philipp Rathert's group describes a novel approach to the investigate the regulatory network of the histone
demethylase LSD1.

Studies of an enzyme that offers an approach to cancer therapy

The enzyme LSD1 has emerged as a possible target for the development of cancer drugs in the recent years, especially for
leukemia and lung cancer. But why the inhibition of LSD1 is effective in some types of cancer and hardly shows any effects in
others is still relatively unclear and probably related to the composition of the regulatory network around LSD1.

To investigate this more closely, the team established a novel fluorescence-based reporter system that can analyze LSD1
activity in living cells. Thanks to the innovative combination of the reporter system with an RNAi screening process, the
Stuttgart researchers were able to characterize a comprehensive set of epigenetic coregulators and identify new regulators of
LSD1 activity. The subsequent analysis of the biological function provided evidence of a novel gene regulatory mechanism of
LSD1. This information deepens the understanding of the development of cancer and provides information about possible new
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angles for the development of combination therapies.

The biochemist Rathert is convinced that the research and use of epigenetic information and its complex regulatory pathways
will make a key contribution to the understanding of biological processes in the future.
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