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RNA Editing guides immune cells to areas
to tissue injury

International study lays the foundations for potential

new therapy of a large number of diseases

A team of international scientists led by the Heidelberg
University, Medical Faculty Mannheim, and the New-
castle University (Great Britain) has succeeded in de-
coding a new mechanism of the so-called immune cell
trafficking by examining vascular diseases. Surprisingly,
the fine-tuning of this fundamental immune defense
process is carried out by an RNA editing system (ADAR2)
in the endothelial cells that line the blood vessels. This
knowledge could open up new therapeutic approaches

for a large number of inflammatory diseases.

When our body experiences an injury or becomes
infected by pathogens, chemical signals called cyto-
kines cause immune cells to leave the bloodstream and
travel through the blood vessel wall to the site of the
injury or infection. This process of immune cell traf-
ficking is essential for the body's natural defence. How-
ever, if this process is chronically activated, it can lead
to chronic tissue inflammation and organ damage,
which in turn promotes the development of chronic
inflammatory diseases including heart disease and
cancer. Immune cell trafficking is therefore an impor-

tant parameter that can be used to regulate the
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The RNA editor ADAR2 promotes immune
cell trafficking by enhancing endothelial
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inflammation.
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The initiators and main authors of the study,
Prof. Dr. Konstantinos Stellos and Dr. Aikate-
rini Gatsiou.
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inflammatory processes and is the focus of drug
development for the treatment of a wide variety of

diseases.

The international research team carried out its investi-
gations using ischemic diseases as an example. During
ischemic diseases our body experiences lack of oxygen
in the affected tissue triggering the production of
cytokines. The most common consequence of chronic

ischemic heart disease is heart failure.

“Chronic inflammation is an important mechanism un-
derlying ischemic heart disease. People who have had
a heart attack are at high risk of having a second heart
attack, developing heart failure, or experiencing other
complications. If we understand how immune cells are
recruited into the heart after an acute heart attack or in
chronic ischemic heart disease, we can develop new
therapeutics that may reduce this risk, known as
residual risk.", says Professor Konstantinos Stellos.
Together with the RNA biologist and first author of the
study, Dr. Aikaterini Gatsiou, he did much of the work
at the Newcastle University in the UK. With his move
to undertake the Chairmanship of the Department of
Cardiovascular Research at the Mannheim Medical
Faculty, Heidelberg University in 2021, he continued

his work from there.

The finding that an RNA enzyme orchestrates the
inflammatory response in the heart or in other ischemic
muscle tissues makes it a promising target for various
inflammatory diseases. ADAR2 (Adenosine Deaminase
Acting on RNA-2) precisely catalyzes the change of an
RNA alphabet letter, called adenosine, to another letter,
called inosine, at specific sites in RNA, a process

termed RNA editing. The researchers defined from

www.umm.uni-heidelberg.de

The Process of immune cell trafficking

Immune cell trafficking is a fundamental
immunological process driven by immune
cell-vascular endothelial cell interaction in
response to stress. Gatsiou et al. examined
how RNA alphabet letter modifications
control this process. They found that the
vascular endothelial (red lining of the essel)
RNA editor ADAR?2 (typewriter) edits a group
of RNA molecules (highlighted in yellow)
originally programmed to inhibit stress-signal
triggered immune cell (white) trafficking in
postcapillary vessels (yellow-red) in ischemic
diseases.
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single nucleotide resolution up to organ level the exact
mechanism by which RNA editing controls immune cell

trafficking in ischemic diseases.

“We believe that a significant obstacle in rapidly
developing new therapies is the tendency of basic
research studies to base scientific observations on a
single level of analysis. Since we are multilevel orga-
nisms, efforts to discover new pathways that could be
pharmacologically targeted would be most effective if
all mechanistic levels are explored and tested using
human and murine primary cells, experimental disease
models, and human biopsies. This is exactly what we
had in our mind when designing this investigation,
which was implemented with the help of several
experts from various research fields who significantly
contributed to this study.", explain Professor Stellos and

Dr. Gatsiou.

The RNA enzyme ADARZ2 may not only be a thera-
peutic target itself, but its activity may be used as an
alternative tool to genome editing technologies. DNA
editing using the so-called CRISPR/Cas9 gene scissors
now enables scientists to specifically modify an orga-
nism's DNA in order to correct diseases. However, the
technology also harbors risks, as it leads to irreversible
changes in the DNA. “The use of RNA editing represents
a more promising approach for the development of
therapies for inflammatory diseases such as heart
failure, cancer and autoimmune diseases. RNA editing
does not touch the DNA, it is very specific and the
effect is reversible and doseable due to the short life-
time of RNA. Our study provides an integrative frame-

work for such efforts.", says Dr. Aikaterini Gatsiou.
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"Interestingly, several research groups are working on
the exploitation of human ADAR enzymes as controlla-

ble RNA editing machines.", adds Professor Stellos.

Considering that inflammation is a common mechanism
in several pathologies, the findings of this work can
revolutionize the treatment of many diseases. The
results were published online today in Immunity, the
leading scientific journal for immunology. In addition to
the study's lead authors, Dr. Aikaterini Gatsiou and
Professor Konstantinos Stellos, scientists from other
high-ranking universities and institutions from Germany,
the United Kingdom, the USA, Italy, Japan, Greece,
Sweden and China were involved. The study was
mainly funded by the European Research Council as
part of the European Union's Horizon 2020 research
and innovation Program, the German Centre for
Cardiovascular Research (DZHK), the Else Kroner-
Fresenius Foundation (EKFS), the German Research
Foundation (DFG) and the UK Research and Inno-
vation — Biotechnology and Biological Sciences Re-
search Council (BBSRC).




