idw - Informationsdienst Wissenschaft
Nachrichten, Termine, Experten

Pressemitteilung
Goethe-Universität Frankfurt am Main
Dr. Anne Hardy
01.12.2016
http://idw-online.de/de/news664191
Forschungsergebnisse
Biologie, Medizin
überregional

New chemistry of life
A novel ubiquitination mechanism explains pathogenic effects of Legionella infection. First results hint
towards a broader role in regulating many life processes.
FRANKFURT. The attachment of ubiquitin was long considered as giving the „kiss of death“, labelling superfluous
proteins for disposal within a cell. However, by now it has been well established that ubiquitin fulfils numerous
additional duties in cellular signal transduction. A team of scientists under the lead of Ivan Dikic, Director of the
Institute of Biochemistry II at Goethe University Frankfurt, has now discovered a novel mechanism of ubiquitination, by
which Legionella bacteria can seize control over their host cells. Legionella causes deadly pneumonia in
immunocompromised patients.
According to the current understanding, the coordinated action of three enzymes is needed for attaching ubiquitin to
other proteins. In April this year, U.S. scientists described an ubiquitination reaction that depends only on a single
enzyme from Legionella bacteria. The Dikic team together with the group of Ivan Matic (Max Planck Institute for
Biology of Ageing, Cologne, Germany) now elucidated the underlying molecular mechanism of its action and revealed a
hitherto unknown type of chemical linkage between ubiquitin and target proteins.
Their discovery breaks new ground in the field. Sagar Bhogaraju, researcher in the Dikic laboratory, comments: “Most
exciting is of course the question if this unusual ubiquitination also occurs in human cells independently of bacterial
infection and if there are similar, so far unknown enzymes in humans, which may have a profound influence on cellular
processes.”
When studying the new mechanism in more detail, the Frankfurt scientists were very surprised to find that the
Legionella enzyme does not only transfer ubiquitin onto target proteins, but also chemically manipulates the remaining
pool of ubiquitin molecules. Modified ubiquitin almost completely inhibits the conventional ubiquitination system,
thereby revealing a new role for this enzyme during Legionella infections.
Several important cellular processes are affected by this shut-down of the ubiquitination system, which can also cause a
rapid cell death. The Dikic team showed for example that modified ubiquitin prevents degradation of mitochondria (a
process called mitophagy), affects transduction of inflammatory signals and constrains protein degradation.
“Most likely, Legionella is not the only bacterium using this mechanism. We hope that our results help to identify new
strategies for the development of antibacterial agents, which could complement conventional antibiotics by limiting
cellular damage induced by bacterial enzymes”, explains Dikic the high medical relevance of their discovery.
The group of Ivan Dikic is located at both the Institute of Biochemistry II and the Buchmann Institute for Molecular Life
Sciences at Goethe University Frankfurt and has previously contributed significantly to a paradigm change in the
ubiquitin field. Ivan hypothesized early on that ubiquitin signals are recognized and translated by specialized domains
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in other proteins. He identified ubiquitin-binding domains in more than 200 ubiquitin receptors and was able to prove
their role in diseases like cancer, amyotrophic lateral sclerosis and Parkinson’s.
Publication: Bhogaraju S, Kalayil S, Liu Y, Bonn F, Colby T, Matic I, Dikic I. Phosphoribosylation of ubiquitin promotes
serine ubiquitination and impairs conventional ubiquitination. Cell. 2016 Dec;167(6). DOI 10.1016/j.cell.2016.11.019
Fotos and figures for download: www.uni-frankfurt.de/64206818
Information: Dr. Kerstin Koch, Institute of Biochemistry II, University Hospital Frankfurt, Phone: +49 69 6301 84250,
koch@biochem2.de
Goethe University is a research-oriented university in the European financial centre Frankfurt The university was
founded in 1914 through private funding, primarily from Jewish sponsors, and has since produced pioneering
achievements in the areas of social sciences, sociology and economics, medicine, quantum physics, brain research, and
labour law. It gained a unique level of autonomy on 1 January 2008 by returning to its historic roots as a "foundation
university". Today, it is among the top ten in external funding and among the top three largest universities in Germany,
with three clusters of excellence in medicine, life sciences and the humanities. Together with the Technical University of
Darmstadt and the University of Mainz, it acts as a partner of the inter-state strategic Rhine-Main University Alliance.
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