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LCSB in brief
The LCSB is an interdisciplinary research centre at the University of
Luxembourg. It is accelerating biomedical research by closing the link
between systems biology and medical research. Collaboration between
biologists, medical and computer scientists, physicists, engineers and
mathematicians is offering new insights into complex systems like cells,
organs and organisms. These findings are essential for understanding
principal mechanisms of disease pathogenesis and for developing new
tools in diagnostics and therapy.

Editorial

Ubiquitous transitions
Once we have achieved that, we will be
able to put our full energy into tackling
the complex topics with the best
research approaches in the future.

Neurodegenerative diseases like Parkinson’s disease and description
of diseases as networks are at the focus of the LCSB’s research.
The Centre has established strategic partnerships with leading
biomedical laboratories worldwide and with all major biological and
medical research units in Luxembourg. The LCSB fosters collaboration
with industrial partners and accelerates the translation of fundamental
research results into clinical applications.

I also see transitions in the research
landscape of Luxembourg. The LCSB
has been a driving force in this
landscape over the past ten years.
We have been enablers and have
helped shape the scientific culture.
Now, things are suddenly changing: all
the different players are collaborating
much more intensively. A team is
assembling. This is reflected in the
feedback I hear from expert colleagues
in other countries. It is also reflected in
the ratings of the Luxembourg research
programmes initiated above all by the
National Research Fund (FNR).

Complex systems often undergo
transitions: they change slowly,
unnoticed, unwatched until – suddenly
– they have an entirely new quality.
This occurs in ecosystems as well as
in research institutions, and even in
the human body. Transitions are a
central part of our research at the
LCSB. We want to understand and to
be able to explain in detail the complex
correlations within biological systems
such as humans.
Diseases like Parkinson’s, Alzheimer’s
and other neurodegenerative diseases
creep up on the unsuspecting,
sometimes over a time-span of many
years. We want to research the causes
of this slow development and the
ultimate transition in order to find
effective therapeutic approaches.
Only then will we be able to progress
from treating the symptoms to finally
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curing these diseases at their cause.
The progress we made last year is
revealed in the articles in this Annual
Report.
Transitions also define the LCSB and
its environment. The LCSB in the
next decade will not be the same
LCSB as it was in the past decade.
In the start-up phase and the early
years, the LCSB was small and
familiar. Everyone knew each other
personally. Now the institute has grown
to more than 200 employees. We
have brought very different research
disciplines together, from neurology to
ecosystems research, environmental
cheminformatics and biology.
Accordingly, there is an extreme
degree of specialisation in the various
laboratories. As we continue to grow,
we will be compelled to develop new
forms of interdisciplinary collaboration.

This movement towards greater
collaboration is important. We support
it with the right strategies – in the
institutes and in the country as a
whole. One thing we need is a new
recognition system. Team players are
not singled out as stars. Nevertheless,
they do deserve recognition. Perhaps
even more than stars, because team
players give everything they have for
the good of all.
I hope we do give the wonderful team
players in the LCSB the recognition
they deserve. The portraits given in this
Annual Report are a start. They relate
to you, dear reader, some of the stories
of the team heroes we have here at the
LCSB, who are the basis of our common
success.

Rudi Balling
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LCSB’s 50 PhD student
th

After successfully defending her thesis, Dr. Diana El Assal was
unexpectedly handed a bottle of champagne. It turned out that she was
the 50 th PhD student to defend at the LCSB. In her thesis on Parkinson‘s
disease, supported by an AFR PhD grant from the Luxembourg National
Research Fund (FNR), El Assal developed computer models to better
understand the metabolic processes involved in neurons of Parkinson’s
disease patients. With the help of these computer models, she was able
to predict that at-risk patients might not develop the disease when
certain metabolic compensatory mechanisms are present. In the near
future, these findings must be tested and validated in the laboratory in
order to assess the performance of the computer models. If successful,
these models could be used to predict and assess new therapies.
The Centre attaches great importance to the outstanding education of
young scientists and attracts talented minds from all over the world with
its programmes and services specially designed for doctoral students.
With the 50th thesis at the LCSB, Diana El Assal has broken new ground:
it is the first time biochemical network models have been used to predict
metabolic processes that might be failing in Parkinson’s disease.
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Cover: Swarms of starlings (Sturnus vulgaris) often put on a spectacular show of patterns in the sky, especially in autumn.
Several hundreds to many thousands of individuals can form these swarms. Through changes in flight direction and formation,
the swarm continually creates new patterns in the sky. The transitions between these complex patterns are sometimes slow
and smooth, sometimes very sudden and surprising. Thus, a swarm may appear very different at three different times, even
though it is always one and the same swarm of the same individuals.
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testimony to that. And we don’t need
to hide behind the USA. Our advantage
is that we can conduct research with
a long-term strategy and financial
security. The pressure to deliver quick
results is much higher in the US.
Accordingly, the competitive spirit is
much stronger over there. In a small
country like Luxembourg, however, that
simply won’t work: here, we must work
as a team – otherwise we wouldn’t
stand a chance.
Teamwork promotes interdisciplinarity...
Balling: That’s right. I think we
genuinely have established an
interdisciplinary approach in the
LCSB now, as well as with many
of our external partners. The
bioinformaticians are a good example
of that – they have to be as much
computer scientists as biologists.
Schneider: The activities of our
Bioinformatics Core span across all of
the research fields at the LCSB. Our
aim is for all researchers at the LCSB
to be able to manage, analyse and
interpret their data efficiently.

Directors’ Interview

An open arena for research
In 2018, the LCSB’s leadership structure was a little special: LCSB Director Professor Rudi Balling spent six
months in the USA for a research sabbatical. In the meantime, Professor Reinhard Schneider, Head of the
Bioinformatics Core of the LCSB, stood in for him in Luxembourg.
Professor Balling, you spent the good
part of 2018 researching at the Scripps
Institute in La Jolla, California. What did
you learn there?
Balling: That there is still a lot of
research to be done before we can
properly interpret the mountains
of data that are being generated in
biomedical research these days. Only
when we can do that will we be able to
understand the causes of diseases and
cure them – and not merely treat their
symptoms.
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Mountains of data – that certainly
sounds like bioinformatics
Schneider: We are witnessing a
revolution in biomedical research
right now. With modern laboratory
analyses, and even with digital
services such as smart watches
or smart phones, we can gather a
very large amount of, in fact, very
precise data on the state of our body.
Properly processing this stream
of data is truly an enormous challenge
in bioinformatics.

Balling: I spent my sabbatical at
Scripps because they are at the very
forefront when it comes to digital
health and data analysis. I wanted to
learn how the data from digital devices
could be put to good use in biomedical
research. As I said: there is still a lot of
research to be done.
Is the LCSB working to solve this
problem?
Balling: Yes, we are working on it.
The papers coming from the LCSB are

And the colleagues are all pulling their
weight. Take the microbiome research
of the Eco-Systems Biology Group as
an example. They are investigating
how our microbial gut flora influences
health and disease processes. The
Eco-Systems Biology team has
established a bioinformatics pipeline
and has aggregated data from genome,
transcriptome, metabolome and
proteome analyses.
Last year, the team studied the impact
of C-section on the transmission of
bacteria from the mother‘s microbiome
to the newborn and its influence on
the immune system. This really is a
breakthrough – and the bioinformatic
knowledge is now available to all
researchers at the LCSB. That’s
interdisciplinarity at work.

The importance of computer-assisted
research methods in life sciences is
continually growing. Does that not pose
a risk that we might lose sight of the
organism as a whole?
Balling: On the contrary! In the past,
research would often focus on separate
aspects such as metabolic pathways or
gene activity. Now we are closer than
ever to being able to digitally model the
whole organism.
Schneider: One highlight relating
to this last year was the publication
of “Recon-3D” by the Molecular
Systems Physiology Group. Recon-3D
is a computer model that takes the
spatial structures of more than 4,000
metabolic products, nearly 13,000
proteins and a vast amount of genetic
and chemical information, and uses this
to produce three-dimensional models
of human metabolic processes – as a
depiction of what goes on in our body.
The organism in the machine, you might
say. But I don’t see a real person here.
Balling: If we want to understand
diseases and their causes, our only
way is to collect data, create models
and run simulations on the computer.
Putting all of these things together
gives us a “Digital Twin”.

ideal conditions for patient-oriented
research – precisely because it is so
small. Here, by working hand in hand
with bioinformaticians from the start,
we have the opportunity to collect very
good, standardised data. Better than
elsewhere.

In the end, of course, it all comes back
to the relationship with clinics and
real people, which is vitally important.
We depend on cooperation with the
patients because they entrust us
with processing their data. The Digital
Twin will help doctors in deciding how
to move forward with diagnosis and
therapy.
Putting people first is a practice that
the National Centre of Excellence
in Research on Parkinson’s disease,
NCER-PD, has truly accomplished. The
NCER-PD team published a paper last
year on the Luxembourg Parkinson’s
Study. It shows that Luxembourg offers

f back to table of contents
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PhD life

Excellent career start in an
interdisciplinary environment
Since 2015, the National Research Fund (FNR) has been
promoting interdisciplinary education through new funding
programmes. Luxembourg research centres are encouraged
to team up with other disciplines in the country and abroad
to form Doctoral Training Units (DTU). In these thematic
DTUs, excellent PhD candidates receive high-quality research
training with scientific workshops and courses that go
beyond the traditional doctoral supervision.

The LCSB now coordinates three
DTUs hosting altogether 40 PhD
students. The first one, called
»Critical Transitions in Complex
Systems« (CriTiCS), started in 2016
and is coordinated by Dr. Alex Skupin,
together with Prof. Jorge Gonçalves.
In 2018, two additional DTUs were
launched: »Microbiomes in One Health«
(MICROH) overseen by Associate
Prof. Paul Wilmes, and »Molecular,
Organellar and Cellular Quality
Control in Parkinson’s disease and
other Neurodegenerative Diseases«
(PARK-QC) coordinated by Prof. Jens
Schwamborn. In addition, the LCSB is a
partner in two more DTUs - DRIVEN and
Next Immune - coordinated by other
research institutions in Luxembourg.

PhD student Alice Oldano
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The main goal of these DTUs is to
facilitate fruitful interactions across
research fields. In that regard,
CriTiCS has set the example as a a
joint research programme between

the University of Luxembourg, the
Luxembourg Institute of Health, the
Institute for Systems Biology in Seattle,
the Dutch University of Wageningen
and Saarland University in Germany.
Scientists from various disciplines are
investigating what are known as critical
transitions. The shared approach
allows all researchers to gain new
perspectives on their own fields of
study.
»The onset of cancer or the onset of
Parkinson’s disease is a critical change
in the human body, where one state
of health abruptly transitions into
another,« says Alex Skupin. »But our
colleagues also observe transitions of
this kind in entirely different fields of
research, even in earthquakes or stock
market crashes.« In order to become
better at predicting such critical
transitions, they are conducting parallel
investigations into different complex
systems.

Alice Oldano is a CriTiCS PhD student
in her second year at the LCSB, where
she is studying critical transitions
in the context of epilepsy. She is
interested in understanding the
dynamics underlying the seizure
formation: during a seizure, there is
over-synchronization and over-firing
of neurons in the brain. She and the
other PhD students in the DTU meet
up once a month in small workshops
with the DTU coordinators and their
PhD supervisors.
During one of these workshops,
the participants were placed in
interdisciplinary tandems in which
one student gave a talk about the
other student’s work. This change
in perspective makes it easier to
recognise the parallels between one’s
own research and related questions in
another discipline. »While talking with
a CriTiCS student of the Luxembourg
School of Finance at one of the DTU

workshops, I realised how much the
dynamics of the brain have in common
with the dynamics of processes in the
stock market,« Alice Oldano relates.
The CriTiCS team is currently developing
other formats to promote these
exchanges. PhD students will be giving
regular educational talks to their
fellows – basics of biology, physics
and mathematics – in order to get
everybody accustomed to the different
fields. »The objective is to learn how
to explain what we do in an articulate
way and to fully understand our
respective projects. Quite a challenge!«
explains Alice with a smile. »We also
have the opportunity to get involved
in other group activities, such as the
organisation of scientific and social
events,« After all, these training units
allow the young scientists to experience
the best of PhD life, in addition to
becoming fully-fledged researchers and
galvanising research at the LCSB.

f back to table of contents
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General Data Protection Regulation

We welcome the monster!
For many it is a monster, the horror of horrors: the General Data Protection Regulation
(GDPR) of the EU, which came into force in May 2018. But not so for Dr. Regina Becker,
a scientist in the Bioinformatics Core of the LCSB.

»Our research relies on the participation
of patients and healthy control groups.
These people have to be absolutely
certain that we are handling their data
with care. Which is why we prepared
ourselves for the GDPR early on – and
saw it as an opportunity.« Becker
recognised advantages in the increased
responsibility that the GDPR requires
for the protection of personal data, as
well as in the ample acknowledgement
of the research needs it offers.
What is new about the GDPR? In
the past, researchers had to have their
data protection concepts and measures
approved by the responsible authorities.
Now, the scientific institutions alone
decide what constitutes adequate
security. They must perform a so-called
Data Protection Impact Assessment of
each data collection involving sensitive
data to determine how great a risk
exists that data could be misused or
misappropriated, thus violating the
rights of the people. »Now, the research
institutions are given much more
responsibility,« Becker says.
»To prove we have fulfilled our
obligation, we have to document much
more thoroughly what happens to the
data,« she continues. A large team in
the Bioinformatics Core therefore
conducted the corresponding Data
Protection Impact Assessment of all
the ongoing projects and data.

The GDPR-team led by Dr. Regina Becker (4th. from right)
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The results, together with all other
relevant information on what is being
done with the data at the LCSB, are
recorded in the data information portal
DAISY (DAta Information SYstem).
A team of programmers developed
DAISY with Regina Becker and Dr. Pinar
Alper. »Both for enquiries from project
participants and for an audit by the
authorities, it allows us to provide the
requested information at the push of
a button,« says Alper.

Becker‘s favourite project, which
she loves to talk about, is Dawid, the
Data Agreement Wizard. »Dawid is a
programme that can automatically
create draft contracts for the data
exchange between research institutes –
so it’s almost a smart contract for data
protection in biomedical research.«
Many research projects have lost a lot
of time on this process in the past.
»With Dawid, the researchers wishing to
collaborate outline the essential
features, such as common access or
data exchange. Dawid then turns this
into a draft contract which will help
the legal staff and can be processed
faster.«
The design and creation of the various
tools for the GDPR is keeping many
people in the Bioinformatics Core and
in the university on their toes. The
enthusiasm is undiminished despite the
work load as it means contributing to
the transparency of research. As the
lead developer for the GDPR tools of the
LCSB, Valentin Groues, states:
»It’s very motivating to know we are
working on a tool that will be used by
and will benefit so many institutions
as well as the general public.«
The research community’s interest
in DAISY and Dawid is great, Becker
reports: »We will therefore be making
these tools available as open source
software and as an online tool. They
were created as our contribution within
the European infrastructure ELIXIR
with the aim of supporting the research
community. Furthermore, it is very
much in our own interest that the same
standards are applied everywhere, and
that the compliancy to the legal and
regulatory framework can be set up
smoothly based on appropriate tools
– as much within the University of
Luxembourg as in international
consortia.«

f back to table of contents
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Dr. Patrick May, Dr. Roland Krause, Dr. Alexander Skupin

Research on epilepsy

Why neurons get too excited
Many types of epilepsy are inherited. Yet, despite a substantial number of known mutations, the genetic
causes of the seizures often still remain a mystery. The search for genetic variants and their interpretation
is conducted through long-lasting international projects and, over the years, the LCSB has become an
international hub for genetic and clinical data integration. One of the most recent analyses revealed several
new epilepsy gene candidates and was published in the top-ranking medical journal »The Lancet Neurology«.
Epilepsies are the most common chronic
neurological conditions – ranging from
a severe form that severely impacts
the life of individuals and their families
to milder forms where medications
allow people with epilepsy to live
without debilitating restrictions. Many
epilepsies have a genetic component,
and nowadays several characteristic
mutations that cause changes in the
brain activity have been identified. Ten
years ago, scientists barely knew about
these genetic variants; and the precise
causes of many types of epilepsy were
thus also unknown.
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It was back in 2009 that the neurologist
Stefan Beyenburg of the Centre
Hospitalier de Luxembourg introduced
his colleague Holger Lerche of the
University of Tübingen to Prof. Dr. Rudi
Balling who launched a collaborative
project. Their idea was to compare the
DNA of people affected by all kinds of
epilepsy. And to do it on a large scale by
gathering as much data as possible, in
order to find commonalities and pointers
towards specific mutations within this
huge pile of information. Dozens of
researchers from Luxembourg,
Germany and many other countries

were involved. Over the years, the
project contributed to the discovery
of ten new genes and established
the LCSB as a leading organisation
in data analysis and management.
The group wrote 24 scientific articles
and in August 2018 the prestigious
medical journal »The Lancet Neurology«
published results from ten years of
research on the subject with Dr. Patrick
May from the Bioinformatics Core of
the LCSB as lead author. Identifying the
underlying genetic causes is already
helping people with epilepsy by ending
what is called the »diagnostic odyssey«

and allowing the focus to be shifted
onto treatment and prospects. »While
we did in fact succeed in detecting
a number of rare and characteristic
variants, we need to learn how they
affect the brain to clear the path
towards targeted, personalised medical
treatment,« says Dr. Roland Krause, a
bioinformatics scientist specialising in
epilepsy: »To this end we are also part of
a new German-Luxembourgish Research
Unit on this particular matter, supported
by both the German DFG and the
National Research Fund (FNR) as part of
its INTER programme.«
But LCSB’s work doesn’t stop at the
identification of genetic variants.
Researchers are also investigating the
subsequent mechanisms of the disease.
Employing latest-generation microscopy
techniques, Dr. Alexander Skupin, head
of the LCSB Integrative Cell Signalling
Group, and his team are taking a
closer look at the effects the different
mutations have on the brain of zebrafish
larvae. »We are able to introduce similar
mutations in the fish, track down the
dynamic modifications they cause in
the brain and thereby understand the
transition from a healthy brain to one
that develops epilepsy.« Thus, in the
transparent fish larvae researchers can
watch as an epilepsy signal spreads
throughout the brain, to see whether it
begins at specific locations or whether
the neurons essentially all flare up at
the same time and thus trigger the
seizure. The project will now enter a new
stage: collecting even more data from
thousands of patients to keep mapping
the genetic architecture and dynamics
of epilepsy.

f back to table of contents
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Computational Biology

From computers to clinic
When he started at the LCSB, Prof. Dr. Antonio del Sol focused mainly on the
development of general models in Systems Biology. He was working on the analysis
of complex networks representing interactions between proteins or genes. In just
under a decade, the head of the Computational Biology Group has brought about a
far-reaching scientific transition.

»When I joined the LCSB, I changed
my research area from structural
bioinformatics to systems biology,«
says del Sol. A few years later, he
specialised in systems biology of stem
cells, a newly developing field. His
research focus was to develop new
approaches to tackle key questions in
stem cell research and regenerative
medicine. Now, his computational
models are close to being put into
action in clinical contexts, for example
in cornea regeneration following injury
or disease. His methods are also
currently being applied to develop
strategies for regenerating heart
muscle and specific brain cells.
»I am particularly interested in the
development of a strong theoretical
framework with the purpose of
applying it to clinical research,« del Sol
relates, »for which the LCSB provides
an optimal environment.«
This strategic approach is now paying
off for del Sol and his team. Their
work is supported by the Luxembourg
National Research Fund (FNR), and
in 2018 the team published in the
journal Nature Communications.
In this article, they presented a
computational platform for converting
different subtypes of cells into each
other.
Called »TransSyn«, it relies on single
cell gene expression data. In a multistage process, it searches for specific
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Prof. Dr. Antonio del Sol and his research colleague
Prof. Dr. Jens Schwamborn

genes characterising the different cell
subtypes comprising a heterogeneous
population of cells. »We know that
these specific genes work together
to maintain the cell subtype identity,«
del Sol says. »The identification of
these genes allows strategies to
be designed for converting any cell
subtype into a desired one, which can
be experimentally verified.«
Using TransSyn, researchers can
choose cocktails of chemical
compounds that target the identified
genes for cellular conversion. It
has been successfully applied to
dopaminergic neurons in the area
known as the substantia nigra of
the midbrain whose loss has been
implicated in Parkinson’s disease.

One of the researchers del Sol is
cooperating with for this application
is Parkinson’s researcher Ernest
Arenas of the Swedish Karolinska
Institute. Prof. Arenas has validated
TransSyn predictions by experimentally
converting neuroepithelial stem cells
of the hindbrain into precursor cells of
dopaminergic neurons of the midbrain.
These cells have the capability to then
develop into dopaminergic neurons.
»The experiments have been
conducted in vitro. The next steps will
involve validation in animal models
before thinking about a strategy for
cell therapy in Parkinson’s disease,«
del Sol reports.
Another collaboration is with the
Gladstone Institute in the USA.

There, researchers led by Dr. Deepak
Srivastava are looking for ways to
convert heart cells of the right ventricle
into those of the left ventricle and vice
versa. The Luxembourg scientists are
also closely collaborating with Prof.
Michele De Luca, the director of the
Centre for Regenerative Medicine in
Modena (Italy). De Luca and his team
treat patients with loss of corneal stem
cells due to injuries or diseases. »We
are planning to use TransSyn to convert
epithelial stem cells into corneal stem
cells for transplantation,« says del Sol.
»Preliminary results already indicate
potential candidates for this cellular
conversion. We expect that predictions
generated by TransSyn will help in the
design of stem cell transplantation
strategies for treating these patients.«

f back to table of contents

• • • 13

Research facilities

Infrastructure
as a service
Over the past ten years, the LCSB has steadily built up a set of
state-of-the-art research equipment and technologies. These
infrastructure platforms, such as the animal facilities and
the metabolomics platform (see boxes), are available not
only to the LCSB team but also to external users from
industry and research. Each one is supervised
by a dedicated researcher with a
specialised skill set.

In the aquatic facility, scientists
work with zebrafish (Danio rerio)
as a vertebrate model organism
to study diseases of the central
nervous system. The facility offers
the generation of zebrafish disease
models using various technologies,
the screening of small molecules
as well as toxicological studies.
Automated feeding ensures
consistent micro-environmental
conditions are maintained (e.g. pH,
temperature and conductivity) and
semi-automatic cleaning systems
guarantee animal welfare and
quality of research.
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At the rodent facility, researchers
are developing and investigating
animal models to gain new insights,
for example, into the causes of
neurodegenerative diseases. The
facility offers the possibility to
run a broad range of experimental
procedures, the creation of
modified rodent lines, a dedicated
gnotobiotic (germ-free) area and
cryopreservation. All work in the
rodent facility, as in the aquatic
facility, is subject to the rules of
animal welfare, requires specific
training and must be approved in
advance by ethics committees.

The sequencing platform offers
next-generation sequencing
services for analysing DNA and
RNA samples. Its services range
from advice in experimental design
to generation of sequencing data.
Receiving of RNA or DNA samples,
sample quality checks, library
preparation, library quality controls,
sequencing runs, raw data
generation and preliminary data
quality control reports are all
performed here.

»Our platforms have grown over the years, with the different
research groups each in turn building up the infrastructure
bit by bit,« says Nicolas Bonjean, Head of Infrastructure at
the LCSB. »But the equipment and facilities are used not
only by the responsible groups. They have always been
available to other researchers inside and outside the LCSB.«
In the first years of the LCSB, responsibility for planning
internal and external use of the equipment and facilities
would often be assigned to a postdoc. As they tend to move
to other institutes in the course of their careers, this led
to frequent changes in the management of each platform.
»But keeping the know-how and ensuring knowledge
transfer inside the LCSB is important. As well as having a
constant contact person, especially for external partners,«

The metabolomics platform
conducts analyses on metabolites
extracted from various samples,
including mammalian cells,
bacteria, yeast, body fluids and
soft tissues, using various mass
spectrometry technologies. Access
is given to equipment for sample
preparation and a comprehensive
set of tools for reliable data
analysis based on statistical
evaluation.

says Bonjean. Accordingly, permanent »scientific platform
managers« are now responsible for this work.
Appointing them was a very sustainable measure: beside
practical aspects, it made the platforms far more visible,
especially to the outside. The LCSB offers interested
external partners an infrastructure they can use – in
compliance with the university’s ethical standards and animal
protection laws – for their own research projects. For Nicolas
Bonjean there is no question that, with its platforms, the
LCSB has created a dependable infrastructure: »It is used
by academic scientists and by research oriented companies
that come to the LCSB not only to gain access to our
technology but also to benefit from our scientific experience
in areas ranging from experimental design to data analysis.«

The Bioinformatics Core offers
large data storage capacity as
well as bioinformatics expertise,
including state-of-the-art
workflows for data capture
and data analysis. In 2016, the
core facility group became
the Luxembourgish node of
the European bioinformatics
infrastructure ELIXIR, serving as an
international data hub for clinical
and translational medical data.

The imaging platform offers
access to a broad range of
microscopy systems. Its
technologies are used for the
observation of fixed and living
cells and tissues with genetic or
pharmacological perturbations,
complemented by sophisticated
image analysis of cell morphology,
topology and cellular dynamics.
User training is given in the form
of practical courses, seminars and
workshops.

f back to table of contents
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Strengthening international cooperation

RIKEN – Japanese cutting-edge
research comes to Luxembourg
Anyone entering the LCSB building will immediately find a large seminar room on the ground floor. A sign hangs
on the door: »RIKEN Conference Room«. RIKEN is an internationally leading research institute in Japan. It is
renowned worldwide and researches over a wide range of disciplines – from developmental biology to quantum
physics. So what is the meaning of the sign at the LCSB?
Associate Prof. Paul Wilmes, Head of
the Eco-Systems Biology Group at the
LCSB, can answer that: »The science
being done in Luxembourg has become
increasingly visible on the international
map in recent years. Now it has to
become better connected.« One
element of this networking is intensive
cooperation with RIKEN. A number
of Luxembourg research institutes
have built up this cooperation under
LCSB’s leadership.
The first loose contacts with RIKEN
were established in 2012. The
cooperation was formalised in 2015 and
an exchange programme was launched
a year later, funded by the National
Research Fund (FNR): young scientists
from Luxembourg regularly travel to
Japan to perform research at RIKEN
Center for Integrative Medical Sciences.

in Luxembourg. »We received strong
political support at the highest level
in both countries for these events,«
Wilmes says. »That was significant
because it underscored the importance
of this cooperation and it built trust.«
At the July 2018 joint symposium in
Luxembourg, the LCSB seminar room
was officially named »RIKEN«.
All sides decided that the cooperation
had to be further intensified. The
partners agreed on concrete steps
to this end: »We are currently jointly
setting up RIKEN laboratories in
Luxembourg,« explains Paul Wilmes,
who is coordinating the cooperation.

The Luxembourg partners, including
the LCSB and the Luxembourg Institute
of Health, are providing the rooms.
They will be used by leading scientists
from RIKEN, who will each come to the
Grand Duchy for half a year. Here, they
will implement research projects in
cooperation with Luxembourg partners.
»We are very much looking forward
to this exchange with our Japanese
colleagues,« says Wilmes. »I am certain
it will provide enormous impetus to the
research on both sides.«

Grand Prix in science
The Grand Prix 2018 in biological sciences
of the Institut Grand-Ducal was awarded to
Associate Professor Paul Wilmes by an international
jury of professors and experts in biology. »I am humbled
and extremely grateful for receiving this year’s Grand
Prix of the Institut Grand-Ducal. The award represents an
important recognition of our microbiome research in Luxembourg
and is a significant milestone in my scientific career so far,«
said Paul Wilmes at the ceremony. He received the prize in
November at the Chamber of Commerce of Luxembourg. »The jury
members particularly highlighted the quality of Paul’s scientific
publications, his international involvement, the fact that
he obtained several patents and that he coordinated the
development of the HuMiX model with his group,« explained
Prof. Pierre Seck, president of the Section des sciences
of the Institut Grand-Ducal. The Grand Prix is the
highest award for science in Luxembourg and
the 2018 prize was sponsored by the
company Cactus.

This international collaboration has
resulted in regular symposia attended
by high-ranking scientists – held
first in 2017 in Japan, then in 2018
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Enzymology & Metabolism

Enzymes in our sights
The biochemist Dr. Carole Linster, head of the Enzymology & Metabolism Group at the LCSB,
and her team are tracking down the role of enzymes in the metabolism of the human body –
and thus in the causation of many severe diseases. Metabolism is what keeps living beings
alive – from the simplest of unicellular organisms to the highly complex human body.
An extensive, convoluted gear train of many chemical and physical processes ensures,
for example, that oxygen from the air and components from food are converted into energy
and building blocks for the cells – all step by step and often with the involvement of many
intermediate products. Crucial to keeping this biological activity going smoothly are a
multitude of biomolecules with a huge diversity of functions.

Dr. Carole Linster and Jean-François Conrotte

»In my research group, we are focusing
our attention above all on enzymes
and their role in metabolism,« says
Dr. Carole Linster. Enzymes are large
biomolecules, proteins in fact, with
complicated structures that act as
catalysts for chemical reactions. That
means they facilitate and accelerate the
reactions between other substances.
Scientists estimate that there are
around 20,000 different proteins in
the human body. Intriguingly, for more
than 6,000 of these highly specialised
giant molecules, the specific tasks and
mechanisms of action in the cells and
body tissues remain unknown.
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The researchers in the Enzymology &
Metabolism Group have made it their
goal to track down new types of
enzymes and decipher their function.
At the same time, they are looking for
connections between these molecular
actors and the onset of physical
defects. Aside from widespread
illnesses such as cancer and common
neurodegenerative diseases, the
researchers led by Carole Linster are
focusing above all on rare diseases.
»One of our current research projects
started with two important cofactors,«
Linster reports. These are biochemical

components needed to get certain
enzymatic reactions going. They
can be produced in the body’s own
cells from vitamins for example.
However, »stressful conditions like
high temperature in a fever can favour
the production of non-functional
cofactors,« the scientist explains.
»Then, substances can also be produced
that have a somewhat modified form
and are toxic to the body.« This is where
repair enzymes come in: they are a kind
of biological service team, and repair
the damaged and harmful molecules.
Thus, they prevent cells from being
affected by the »failed« metabolic

helpers. Several new repair enzymes
were recently discovered by Linster’s
group.
While these fundamental biochemical
discoveries were being made, clinical
doctors in other parts of the world
found indications that a repair enzyme
of precisely this kind was impaired, in
children who are afflicted by a severe
neurodegenerative disorder, and whose
entire genome they had analysed. This
assumption has since been confirmed in
collaboration with the LCSB scientists,
who had developed many tools for analysing the functionality of such enzymes.

These tools were directly applied to
analyse skin cells of the sick children.
As a consequence of the enzyme
defect, malformed cofactor molecules
accumulate inside the cells and impede
vitally important metabolic processes.
»The insidious disease often starts
after normally benign episodes of fever
or a viral infection. In the children with
the newly identified genetic mutation,
the organism cannot handle this stress
and they develop severe symptoms
which lead to the failure of vital
functions in the brain and the heart for
example – and ultimately to an early
death,« Linster explains.

The LCSB researchers published their
results, which provided the first
evidence of a pathological mutation of
the repair enzyme and its connection
to this devastating childhood disease,
in the renowned scientific journal Brain.
They point the way towards a better
understanding of rare, and maybe even
more common, neurodegenerative
disorders and are perhaps a step closer
to new therapies.
This study was supported by a donation
from the Lions International Club Eschsur-Alzette and by the Luxembourg
National Research Fund (FNR).
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Visiting researcher at the LCSB

Joint forces to fight a
pernicious disease
For research into Ménière’s disease, Spanish neuroscientists
can rely on the support of research colleagues from
Luxembourg. Together, they want to create the basis for
treating this rare inner-ear disease.

working closely together with
scientists at the LCSB – and came
to Luxembourg as a guest researcher
for three quarters of 2018, thanks to
the INTER mobility programme of the
National Research Fund (FNR).

The quick-starter
Associate Prof. Emma Schymanski came to the LCSB in the autumn of 2017; just one year later, she was awarded an
ATTRACT Consolidator Grant, totalling 2 million Euros, from the Luxembourg National Research Fund (FNR). Thus, in her
first year in Luxembourg, she not only built up her research group, hired employees and networked with her colleagues
at the LCSB, within the University and around the world; she also developed an elaborate research programme deemed
worthy of funding by the FNR panel of experts. And she recently featured on The Analytical Scientist’s ‘Top 40 under 40’
list of analytical scientists as well.
Her work revolves around unknown chemicals. »Our environment is full of substances that no chemist has ever described
to date – both natural and manmade,« Schymanski says. »And we have very little idea of what these substances do to
our environment and to our bodies.« The aim of the chemist and environmental engineer is to develop new analytical and
computational methods for identifying such unknown substances and studying their influence on our health.
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Dr. Antonio Lopez-Escamez has
dedicated himself to the fight against
Ménière’s disease. The disease, first
described by French doctor Prosper
Ménière in the 19th century, leads to
severe dizzy spells (vertigo), hearing
loss and tinnitus. »Those afflicted
are severely handicapped by the
symptoms of this rare, chronic
inner-ear condition,« says LopezEscamez.
The Spanish physician and neurootologist – a specialist in vestibular
disorders of the inner ear – has spent
many years studying the disease,
of which so far we can only alleviate
the symptoms. As a researcher, he is
doing everything possible to explain
its causes. To do so, Lopez-Escamez is

Together with scientists at the LCSB,
the neurologist is pursuing a promising
line of research. The aim of LopezEscamez, who heads a team at the
Centro Pfizer – Universidad de Granada
– Junta de Andalucia de Genómica
e Investigación Oncológica (GENYO)
in Granada, is to unveil the genetic
background of the enigmatic disorder.
The Andalusian researchers, as a part
of a network of clinics across all of
Spain, have put together the world’s
largest collection of DNA samples on
Ménière’s disease, from 1800 patients.
»We focused on people who suffer
from a hereditary form of the disease,«
says Antonio Lopez-Escamez. »The
first results from analyses of these
data show that multiple genes are
involved in its onset, and that they
differ depending on the family. We also
have found an excess of rare variants in
few hearing loss genes in sporadic and
familial cases, showing that Ménière is
a polygenic disorder.«
The expert believes this is the right
approach. And he wants to pursue
it further hand-in-hand with the
LCSB researchers. »Contact was
established in 2016, on the side lines

of a conference, and has continually
intensified ever since,« LopezEscamez reports. He is building
on the experience of the LCSB’s
Bioinformatics Core in the analysis
of complex biological data. With the
support of the team led by Prof. Dr.
Reinhard Schneider, he is developing a
»disease map« of Ménière’s disease.
The scientists are building this from
a wealth of DNA data from Spain and
other open sources of genetic data on
diverse cell types in the inner ear. »The
map will give us an overview of genes
and metabolic processes that correlate
with the disease,« Lopez-Escamez is
convinced.
In addition to the collaboration with the
LCSB, he is also cooperating with Dr.
Alexandre Bisdorff, Head of the Vertigo
Clinic at the Centre Hospitalier Émile
Mayrisch (CHEM). He and the physicians
there plan to collect more patient
data. Explaining the causes of the
disease is an enormous challenge. It is
therefore all the more important for the
Andalusian researchers to maintain and
to strengthen the cooperation between
the teams in Luxembourg and Spain.
Antonio Lopez-Escamez is confident:
this will ultimately help to win the fight
against Ménière’s disease.
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Integrative Cell Signalling

Calcium signals –
democracy in cells
For many years, the Integrative Cell Signalling Group has been
studying the composition of calcium signals and how they are
generated inside the cell. Understanding this form of signal
transmission is important because calcium is a universal
messenger; it not only transmits impulses between neurons but is
also involved in cell differentiation, division and sugar metabolism.

The symptoms of many diseases are
associated with disruptions in calcium
signal transmission. »The trouble with
calcium is that it is involved in so many
processes in the body that we can hardly
resolve what it does in each specific
case,« says Dr. Alexander Skupin, Head
of the Integrative Cell Signalling Group
at the LCSB. »So we are trying to
understand how calcium functions as a
messenger and is regulated in the body
by integrating experimental data and
mathematical models.«
Researchers have long believed that
cells emit calcium signals as controlled

oscillations, with each cell type
communicating information at its own
frequency. However, Alexander Skupin
and his team have observed a certain
relationship in the way calcium
signals vary relative to one
another. The principle is
rather like an orchestra,
where different cell
types can be thought
of as the different
instruments. »A
cello can play the
same melody as
a violin, but they
play the notes in a

Dr. Alexander Skupin, PhD student Kamil Grzyb (centre) and Dr. Aymeric Fouquier d‘Hérouël (right).

and computer software that are now
available for other researchers to use in
their experiments. »That way, scientists
who have less experience in this field
can also measure the melody and
pitch of the calcium signals they are
studying.«

different octave. We have now shown
that pitch changes in calcium signals
also carry informational value. So there
is another level to the whole thing: not
only the melody but also the pitch is
important in the calcium signal.« For
the purpose of measuring these pitch
variations in calcium signals, Skupin and
his team have developed algorithms
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In a series of elaborate experiments,
the LCSB team demonstrated that each
calcium signal is produced in a kind of
democratic process. Calcium is released
inside the cell as soon as a signal
arrives from the outside. »But a signal
is only triggered once a critical mass
of molecules releases calcium inside
the cell. Because of this democratic
voting, the signal transmitted becomes
much more robust and resilient against
changes,« Skupin explains. The new
insights play an important role in our

understanding of biological processes
and the onset of certain diseases.
»We can determine more specifically
which cell functions are impaired by
faulty transmission of calcium signals
now because we can also understand
the additional informational levels of
those signals. In future, this will allow
us to intervene in the internal cell
communication in a more targeted
manner, by using drugs for example.«
The researchers are concentrating
in particular on calcium’s role in the
misdirected transmission of nerve
impulses as observed in Parkinson’s
disease. »Particular to this disease is
that the so-called power plants of the
cells, the mitochondria, are affected.
We are therefore looking at the
relationship between calcium and
these mitochondria and hope to find

new strategies of targeted calcium
administration to get the cells’ power
plants up and running efficiently again,«
Alexander Skupin says.
It is possible that the variation of
calcium signals could even be exploited
in the treatment of cancer and the
researchers plan to investigate these
new approaches more thoroughly in the
future. Skupin details: »We have seen
that breast cancer cells, for example,
respond to calcium signals differently
than healthy cells. If we could find a way
to modify calcium so that it not only
drives cancer cells into programmed
cell death but also protects the healthy
ones, then we could treat tumours more
effectively.« This work was supported by
the Luxembourg National Research Fund
(FNR) through its CORE programme.
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Scienteens Lab

5 years!
It’s the Scienteens Lab’s anniversary
It all started with a pilot project.
»In 2013, in the final phase of
my doctoral thesis in biology,
I had designed a workshop on
molecular biology for high-school
students,« explains Dr. Elisabeth
John. »The students themselves,

Training for researchers

accompanied by their teacher,
would be able to slip into the role

Researchers in boot camp

of the scientist in the lab.«
Her idea was a huge success, and
demand for the new format has

In courses tailored specifically to the needs of research in biomedicine, employees and guests at the

been increasing since then.

LCSB are made fit for digital technologies. Digitalisation is creating new opportunities everywhere –

The Scienteens Lab was born!

including in biomedical research. But it is also bringing its own new challenges with it.
At the Bioinformatics Core of the
LCSB, Dr. Roland Krause provides
digital support for scientists. The
biochemist coordinates training and
coaching sessions designed to get the
researchers fit for new tasks in the lab
and on the computer.
»Modern digital technologies can
deliver giant quantities of measurement
data,« says Krause. These provide
the basis for a wealth of new detailed
insights on biological structures and
processes in the human body – and
thus can lead to a better understanding
and new approaches to treatment for
many diseases. However, »scientists
often lack the expertise to analyse
such extensive and complex data,«
Krause observes. »Analysing the data
is often difficult, especially when
there are so many external factors to
account for as well.«
With a series of courses, the training
coordinator is preparing colleagues at
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the LCSB to cope with these tasks.
The training is about more than just
conveying knowledge of methods, data
and their correlations; the participants
can also apply and practice this newly
acquired knowledge immediately in real
situations. »One of the objectives of
the course is to achieve a high degree
of reproducibility of research results,«
explains Roland Krause.
One special thing about the courses
he and his colleagues offer is that
they are not only for employees of the
LCSB or other centres and faculties
of the University of Luxembourg, but
are also open to interested parties
outside the university. The offer is also
quite diverse, ranging from a multiday seminar with intensive training
on statistics, to regular courses on
the use of imaging techniques. A
course hosted by the team in October
2018 was especially impressive and
successful. It focused on the reliable
classification of phenotypes –

characteristic features of tissues, for
example in the brain. This is important
in hospitals where diseases such as
epilepsy or Parkinson’s must be not only
diagnosed but also correctly recorded.
»It was also about a clearly defined
and uniform vocabulary,« Krause
reports. »Twenty participants came to
the five-day learning event, including
scientists and physicians – some even
from the USA.«
The course was supported by EMBO
– the European Molecular Biology
Organisation. In this international
science association, Krause has gained
around ten years of experience in the
preparation of specialised training
courses. At the LCSB, he plans to
continue drawing on this experience
for the benefit of his colleagues in the
research groups and in other institutes.
»Future courses will be on topics like
genomics,« Roland Krause reveals. »We
are developing a new concept for that
at the moment.«

Since 2013, it has grown fast and
welcomed more than 4300 high-school
students. Besides Elisabeth John,
there are now four other permanent
employees as well as several
researchers and teachers who support
the project. Together, they develop
workshops on topics in biology,
mathematics and physics. For example,
in the workshop ‘The enzyme Dld3
shows its colours’, the students
discover methods to isolate and detect
proteins, as well as show enzyme
activity. These experiments are closely
linked to current research as the
enzyme was first characterised by the
research group of Dr. Carole Linster at
the LCSB.
The 5th anniversary was celebrated
with an event that also marked the last
day of the first Scienteens Academy:
an interdisciplinary summer workshop
focusing on Systems Biology. For
seven days, 14 high-school students
explored the growth of the bacterium
Escherichia coli. They performed

experiments in the lab, analysed
the collected data with the help of
computers, then formulated hypotheses
and verified their predictions. During
the event, the students presented their
results to the guests. This was done at
several round tables, where small groups
of students and guests could discuss a
poster designed by the young scientists.
»The visitors liked this new format very
much,« Elisabeth John relates. »It allows
much more intensive exchanges, and is
thus more personal.« To conclude on a
festive note, there was a certificate for
each high-school student and birthday
cake for all. Claude Meisch, the Minister
of Education, Children and Youth, Prof.
Stéphane Pallage, the President of
the University of Luxemburg, Dr. Marc
Schiltz, the Secretary General of the
National Research Fund (FNR) and Dr.
Jean Lamesch of the Fondation Veuve
Émile Metz-Tesch were among the
60 guests.

After these first exciting five years
the Scienteens Lab is still developing.
What is next? New workshops of course
and a first science communication
module that was initiated in 2018.
During this course, master and bachelor
students from the physics department
learn how to communicate scientific
methods and results to a lay audience.
This knowledge will later allow them to
take an active part in the Scienteens
Lab’s workshops, and to present their
research in a more accessible way.
Attendance in 2018 was so high that,
starting from 2019, it may also
be offered to biologists and
mathematicians.
The Scienteens Lab is mainly financed
through external funding. The main
supporters include the FNR and the
Fondation Veuve Émile Metz-Tesch,
private foundations and the Ministry
of Education, Children and Youth.
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Interventional Neuroscience

Help for the brain pacemaker
A novel algorithm helps neurosurgeons to adapt the technique of deep brain stimulation
optimally to the patient. A young researcher at the LCSB and CHL earned an international
award for his development.

The introduction of so-called brain
pacemakers has appreciably relieved
the symptoms of some of the people
suffering from diseases such as
Parkinson’s or essential tremor – and
thus made their everyday life easier.
Currently, more than 180,000 people
worldwide are already receiving »deep
brain stimulation«, as the technique
is known in medical terms. Several
electrodes have been permanently
implanted into their brain and are
delivering electrical signals to
suppress neuronal dysfunction.
However, »for the method to work,
the surgeons have to adjust the brain
pacemaker optimally after the procedure,« Dr. Andreas Husch explains.
»That means they need to know the
exact position of the individual electrode
contacts relative to the affected area
of the brain.« So far, however, finding
the optimal settings has always been a
highly elaborate and rather unreliable
process of trial and error.

A collaboration for drug development
The LCSB and the Strasbourg-based, public-private
technology company Ksilink are working together to tackle
a huge problem: around seven million people in the world
suffer from Parkinson’s disease, and the number is rising
dramatically with an expected doubling by 2040. Although
medical professionals are already quite capable of treating
the symptoms of the disease, in which brain cells degenerate,
there is still no treatment that acts on the causes of the
disease. Therefore, in June 2018, representatives of the
University of Luxembourg and Ksilink signed a collaboration
agreement. Together, the LCSB and Ksilink want to develop
novel, patient-based cell culture models in which they can
automatically and with artificial intelligence (AI) test drug
candidates from a large substance library. The joint project has
a runtime of five years and part of its budget is funded through
the BRIDGES programme of the National Research Fund (FNR).
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Husch works in a team led by Prof.
Frank Hertel, Head of Neurosurgery at
the Centre Hospitalier de Luxembourg
(CHL) and of the Interventional
Neuroscience Group at the LCSB. He
has created a solution to this problem:
a system that can automatically and
precisely determine the position and
function of the implanted electrodes.
This software, called PaCER, analyses
images from medical imaging (computer
tomography and magnetic resonance),
using an algorithm developed by the
LCSB computer scientist. In 2018, Husch
received the PhD Thesis Award »in Silico
Medicine with application in industrial

Dr. Andreas Husch

R&D« from the VPH Institute for PaCER,
which he created as part of his doctoral
thesis at the LCSB, funded through the
AFR PhD scheme of the Luxembourg
National Research Fund (FNR).
The computer scientist worked with
medical professionals at the CHL to
develop his system. This collaboration
enabled him to prove that the
technology works. A clinical trial in
patients, conducted by a group led by
Danish neuroscientist Mikkel Petersen
and by the neurosurgeon Prof. Niels
Sunde at the University of Aarhus,
confirmed it. »The results show that
PaCER was able to predict the optimal
electrode contacts with a high degree of
certainty,« Husch reports.
The algorithm is now in use at many
research institutes worldwide. The
fact that the LCSB researchers have
made it freely available as open source

software has contributed to this
success. »We felt it would increase
awareness and help speed up its
distribution,« Husch explains. »After
all, for a new generation of brain
pacemakers with many more electrode
contacts, automatic analysis will be
indispensable.«
There is a lot of positive feedback
from the specialist community –
and valuable suggestions. »We will
incorporate these into the continued
development of the technology,«
Andreas Husch promises. His plan also
includes a comprehensive clinical trial in
Luxembourg and the creation of a
web service. The algorithm will then be
available online via this web service,
Husch says: »Medical professionals can
then simply send us anonymised data
from patients and get the results of the
analysis back without having to install
any complex software themselves.«
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Systems Control

Gene networks –
biological systems under
constant observation
Living cells are dynamic systems. They are continually rebuilding
themselves and are constantly changing: as certain genes are being
transcribed, proteins and other molecules are being produced and
broken down again. Then all this repeats itself with other genes
encoding other proteins. The aim of the Systems Control Group at
the LCSB is to better understand this interplay of genes and how

Prof. Dr Jorge Gonçalves

changes in this finely-tuned regulatory system can lead to diseases.
»We want to find out why a biological
system is thrown out of balance,
for example by chronic stress. To do
that, we have to gain a very precise
understanding of the transition from a
healthy state to a sick state. Examining
metabolic products and gene activity in
cells at high temporal resolution greatly
facilitates this learning process,« says
Prof. Dr. Jorge Gonçalves, Head of the
Systems Control Group. Together with
his team, and with the support of the
Luxembourg National Research Fund
(FNR), he is developing mathematical

models that allow accurate predictions
to be made about the course of certain
diseases.
To gain as accurate a picture of the
disease process as possible, the
researchers are combining clinical with
molecular data. Gonçalves and his team
are doing so using time series analyses,
which are analyses of measurements
taken at different points in time during
an experiment. »It is very common
for researchers to determine the
concentration of certain molecules and

the activity of certain genes only at the
beginning and end of an experiment,«
Gonçalves explains. »But this only
gives us a limited picture because we
don’t know how molecules changed
over the course of the experiment.
This information is extremely valuable
to understand key cell mechanisms.«
With the help of time series analyses,
researchers can pinpoint the time
when a biological system tips out of
balance and learn which key genes were
responsible for the transition.
Stress can be a trigger. To gain a better
understanding of the resulting disease
process, Gonçalves and his team want
to find out how resistant an organism
is to chronic stress. »At the beginning,
stress can even be positive – the body
functions optimally and is resilient. But
if this state continues, the organism
reaches a point where it can no longer
cope with stress.« That tipping point,
when the system transitions, is what
Jorge Gonçalves and his colleagues
want to capture using mathematical
models. Their aim is to understand how
this breakdown happens. »We hope to
be able to predict this moment, in order
to take pre-emptive counter-measures
in good time.«
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Another aim of this research approach
is to better predict how certain active
substances intervene in the course of
a disease and where there might be
potential targets for new drugs. »We
are first looking at what happens in the
cells: what proteins are in interplay with
each other and how genes interact.
That way, we can make a more accurate
prediction of what active substances
might influence the cell processes and
how they do so.«
For Parkinson’s disease, the team is
working with clinical data collected
from patients in the scope of the
Luxembourg Parkinson Study (NCERPD). »We are trying to combine
molecular and clinical parameters
of patients so that, based on these,
we can make predictions on how
the symptoms change throughout
the course of the disease. In the
long term, we aim to give prognoses
for the disease progression of new
patients by comparing their clinical
data to information from the cohort,«
says Gonçalves. He hopes this will
allow patients to receive tailored
and personalised treatments in the
future – based on their molecular
profile.
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Research support

24/7: the Support Biotech Team
So that the scientists can stay fully concentrated on their work, 13 specialists in the LCSB Support Biotech
Team (SB Team) make sure the research environment is always ideal. They take care of the infrastructure at
the centre, oversee the quality of the work processes and ensure work safety in the labs. The Instrument Care
Team is a part of the Support Biotech Team and is responsible for coordinating technical work processes and
procuring highly specialised research instruments.
Monika Kanter, Head of the Instrument
Care Team, and her team members
advise the scientists on the selection
of new laboratory equipment and, after
procurement, handle its maintenance.
They oversee the entire lifecycle of
the equipment at the LCSB from
acquisition to installation, maintenance,
repair and disposal. Monika Kanter
quickly becomes an expert on every
new piece of equipment. »I love the
detective side of my work,« she
says. »What device will do the job
perfectly? Which one has the best
price/performance ratio? Will it need
specific adaptations to our research
work? These are the kinds of things
the scientists want to know from us
before ordering.«
Alexandra Ferraro, Christophe Bouillon, Monika Kanter and Arnaud Moschetta

Selecting the proper equipment is
only the first step. Once the decision
to purchase a piece of equipment is
made, Kanter’s team takes care of
all the administrative steps required
for public procurement, adjust the lab
infrastructure if needed, and organise
the installation of and training on
the new device. From the start of the
equipment’s life at the LCSB, Monika
Kanter’s team ensures that it will be up
and running on time and available when
it‘s needed by planning the internal
maintenance, external maintenance
and calibration of the device. They take
care of the overall LCSB arsenal of
about 1,500 pieces of equipment.
A broken microscope? No picture on
the monitor? If any equipment fails
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during the daily research at the LCSB,
who do you call? The technicians of the
SB Team. »Sometimes, it is a job for
our electro-magician,« Monika Kanter
says. »This is the name we have given
one of our colleagues, who can repair
even equipment that seems hopelessly
broken.« The maintenance officers
are able to provide customised
solutions to improve the functionality
of a device and to help set up new
experiments.
Someone is always on call, even outside
working hours. This is important
because nothing should endanger
the results of sometimes years of
research work. Imagine, for example,
that a lab freezer suddenly breaks

down when it has hundreds of highly
valuable research samples stored at
-80° Celsius. If an employee fails to
close the door properly, or if there
is a blackout, the temperature in
the cooling area rises fast, and the
quality of the samples starts to suffer.
Before things get worse, the SB Team
monitors all critical storage, room and
equipment parameters, for example
temperature, CO2 level or pressure,
and organises a sample-rescue team
of volunteers from the entire LCSB. If
necessary, this rescue team even steps
in in the middle of the night. This is one
of the ways the SB Team increases the
efficiency and supports the scientists
in driving biomedical research forward
at the LCSB.

Heartfelt thank you from the LCSB
At the LCSB, innovative biomedical research is also
supported by private funding. Without donors, some
research projects would be impossible. During the annual
»Thank You« event, philanthropists meet researchers and
researchers meet philanthropists: a unique chance to have
one-on-one chats. It gives the sponsors the opportunity to
get to know the people whose research they are generously
supporting with their donations. As the LCSB is known for
its research on Parkinson´s, it isn´t surprising that over
65 % of all donations are made towards research on this
disease. However, other neurodegenerative diseases such as
Alzheimer’s and rare childhood diseases (Zellweger Syndrome,
Batten disease) receive an increasing amount of support from
private individuals and foundations. The Scienteens Lab, an
extracurricular learning centre for high-school students, is
also maintained by donations (see p. 25). In 2018, foundations,
associations, companies, private individuals and families
donated more than 2 million euros to support the work being
done at the LCSB.
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Bioinformatics Core

Artificial intelligence to predict the
course of Parkinson’s disease
Many threads at the LCSB run together in the Bioinformatics Core,
where Prof. Dr. Reinhard Schneider and his team develop computer
models and workflows allowing scientists from diverse fields to
efficiently analyse and interpret the data they have collected. In
2018, the group gained funding from the Michael J. Fox Foundation
(MJFF) to develop »Brain-inspired Computer Analysis of Complex
Parkinson‘s Disease Data«.

Prof. Dr. Reinhard Schneider
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Through this recent grant, the
foundation is supporting the
Bioinformatics Core’s new approach
based on artificial intelligence. The
aim is to define better analytical
methodologies to predict and classify
the course of Parkinson‘s disease.
Working with data from cohort studies
carried out by the MJFF and the LCSB,
and using deep-learning methods, the
researchers hope to develop models
that can make individual prognoses on
the progression of the disease.
Chronic illnesses like Parkinson’s
are influenced by many individual
factors and often show very different
symptoms among those afflicted.
That makes it very difficult for
doctors to predict how the disease will
progress in a specific patient. Being
able to foresee this evolution would
allow for better personalised treatment
strategies. This is why, with the help
of the data collected by the MJFF and
the LCSB, the Bioinformatics Core’s
team is now modelling the course of
the disease. »We use new machine
learning techniques to take into
account the temporal aspect of the
information collected by the clinicians.
We are feeding individual data into
computer models in order to obtain
as many disease profiles as possible,«
explains Dr Venkata Satagopam, a
bioinformatician in the group. »In a
way, our advanced models are trained
with the existing data. Based on that
training, we will use clinical parameters
of a new patient to predict what course
the disease will likely take in that
person. Our models should also be able
to recognise if a new dataset comes
from a healthy person or a patient.«
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These models aim to make the most
of the string of data produced in the
clinic and in the lab. In Parkinson‘s
research, well-established studies
generate snapshots of the patients‘
status at different points in time. They
should be used to better understand
the change of the disease over
time. Phone applications and smart
wearables continuously capturing
patients’ data also make a strong case
for a temporal analysis. A person’s
gait, for example, can be captured
using special mobile apps. »A typical
indicator of Parkinson’s disease is
‘freezing of gait’, where the person
halts while walking. To record the exact
conditions under which this freezing
happens, we are using special sensors
on the patients’ shoes,« Satagopam
says. »These sensors send data on the
person’s gait to a mobile app, which

allows us to analyse it
on a continuous basis,
and helps us interpret the
patient’s risk of ‘freezing’.«
To maximise the certainty of the
personalised predictions, the
researchers also want to enrich their
database with additional individual
information. They plan to use other
special apps to collect data, for
example the times at which medicines
are taken and the dosages involved.
They will include various other clinical
parameters as well, such as saliva,
blood or stool sample analyses, and
have all this processed in the computer
model. »From these data, we can
create individual patient profiles and,
for example, determine the optimal
time for taking medicines and the best
dosage,« explains Reinhard Schneider.

The researchers
furthermore
hope to discover
new biomarkers in
the clinical lab samples
obtained from cohort studies that
can foretell imminent changes in the
course of the disease.
The project has just started but
»the tight surveillance network
complemented by mobile apps is
starting to pay off. It allows a precise
analysis of the current state of the
disease now,« says Schneider. »The
computer models detect changes in
the gait, or other symptoms, which
provide a very early indication of
progression of the disease. They
already are a valuable aid for the
treating physicians, who can adapt the
treatment to their patient accordingly.«
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Eco-Systems Biology

Clean work and self-criticism –
this way science goes ahead
Science is like detective work, it is
sometimes frustrating and takes
surprising turns. It sounds like a
cliché about research. And yet, in
2018 at the LCSB, the Eco-Systems
Biology Group headed by Associate
Prof. Paul Wilmes published a paper
in the open-access journal BMC
Biology which pretty much matches
this cliché.

The beginning of the story already goes
back some years. In their research,
the scientists had found significant
quantities of small RNA (sRNA) in
human stool samples. This was, at
first, an exciting result, since sRNA
molecules play an important role in the
body. They are involved in the regulation
of gene expression for example,
and appear to be dysregulated
in certain diseases.

Personalised diets
Nutriomix is the name of a spin-off project led by Dr. Alberto Noronha, winner of the 2018 edition of Falling Walls Lab
Luxembourg where excellent academics and entrepreneurs had the opportunity to present their projects to a jury from
academia and business. The goal of the Nutriomix project is to create personalised dietary recommendations based on
a methodology developed by the Molecular Systems Physiology Group at the LCSB. It is in this research group lead by
Associate Prof. Ines Thiele that Noronha did his PhD. Individual metabolic data are analysed to identify substances a
given person ought to take to improve their gut flora and thus support their general health. For example, in the future,
one patient might be advised to take specific probiotics while another would benefit from eating fermented foods.
Diseases such as diabetes, obesity and many cardiovascular diseases are commonly the result of external factors such
as environmental influences, diet and lifestyle. Because these factors can vary wildly, they should be taken into account
in order to come up with individual dietary recommendations. Nutriomix aims to take care of that. Nutriomix was funded
with €50,000 as a pathfinder project in the JUMP programme of the National Research Fund (FNR), and from 2019 will
receive €400,000 as a proof-of-concept project supported by the incubator of the University of Luxembourg.
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The researchers
compared these little
molecules from stool
samples with known sRNA
molecules from human blood.
»We discovered that about half
of the sRNA we isolated from human
blood samples was not of human
origin. It came from bacteria, fungi,
foods and even mosquitos,« says Paul
Wilmes, FNR ATTRACT Fellow 201015. »At the time, we thought that was
an exciting result.« The hypothesis
was that RNA from foreign organisms
in the human gut makes its way into
the bloodstream. If this turned out
to be true, then it would be not only

a fundamental expansion of existing
knowledge, but also a discovery with
far-reaching practical implications: the
molecules could be used as biomarkers
for many diseases.
But as the researchers took a closer
look at the exact composition of the
sRNA they started to have their
doubts. »We found RNA
traces from organisms like
algae or aquatic bacteria,
which you would simply
not expect to find in the
human body,« Wilmes
explains. »The whole thing
started to make no sense.«
So the team decided to test
all of the laboratory materials and
reagents it normally uses to isolate
RNA from blood samples. They started
a project which was funded in the
FNR´s framework of a POC programme:
»Many gruelling investigations later, it
was clear that the mysterious sRNA
molecules were bound to the silicon
of the purchased standard columns
which the liquid samples pass through
for isolating the RNA,« says Dr. Anna

Heintz-Buschart, who was significantly
involved in the investigation. The
non-human genetic material was not a
ground-breaking scientific finding but
the result of contaminated laboratory
materials.
Besides the relief they felt to learn
they had not caused the contamination
themselves, the strongest feeling
that overcame the scientists was
frustration. After all, the discovery
undid some of their research work,
and that of many colleagues worldwide
working with the same columns. On
the plus side, the manufacturer of
those columns has since revised the
laboratory kits. Wilmes’ team has also
developed general recommendations
for how best to avoid contamination
during sRNA isolation in the future.
Thus, nothing stands in the way of
generating usable results with the
extraction columns. »Our results show
how critically scientists have to screen
their own results, especially in biology,«
Wilmes says: »Work such as we have
done is essential for guaranteeing
reproducibility.«
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Short stories from the LCSB
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Events 2018
1 Featherweight fight
for a great cause
On 9 June, a second edition of the
Giant Public Pillow Fight took place
in front of the Grand Ducal Palace. It
was co-organised by the LCSB and the
Luxembourg Institute of Health in order
to raise awareness about Parkinson’s
disease and the research activities of
NCER-PD. From the family pillow fight
to the final battle, there was something
for everyone throughout the afternoon.
On top of sending pillows flying into the
air, visitors also had the opportunity
to try on a Parkinson suit, test their
dexterity or better understand how
neurons work. The event – a symbol
of the fight many in Luxembourg are
waging every day against Parkinson’s –
gathered hundreds of participants.
• • •

2 Art2Cure wins New York’s heart
In spring, the first international edition
of the Art2Cure fundraiser took place
at the famous Ronald Feldman Gallery
in New York City. On this occasion,
Art2Cure decided to support an
important transatlantic collaboration
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7
8

3
between Columbia University and the
LCSB. Two research groups decided
to join forces to lead a cutting-edge
project on Parkinson’s disease and
Art2Cure New York helped to facilitate
this important exchange of expertise.
Several guests attended the exclusive
preview of the exhibition, including
Prince Guillaume Hereditary Grand Duke
of Luxembourg and his wife, Prime
Minister Xavier Bettel and actress
Kathleen Turner.
• • •

3 Fruitful interdisciplinary
exchanges
What to expect when physicists meet
biologists? A dense and rich event
with exciting presentations and lively
discussions! This is exactly what
happened during the first edition of the
»Physics meets Biology« meeting coorganised by the LCSB and the Physics
and Materials Science Research Unit. It
brought together sixty participants from
the university and six renowned external
speakers on 13 and 14 December.
A perfect opportunity to initiate
interdisciplinary exchanges between the

two fields in Luxembourg. At the end of
the meeting, the international speakers
were impressed by the research quality
and unique interdisciplinary potential at
the University of Luxembourg.
• • •

concept of integrating speakers from
fundamental science, clinical research
and care, together with the active
participation of patients, created a
stimulating environment.
• • •

4 Parkinson’s disease at
the centre of a 4th symposium

5 ParkinsonNet and pdp
under the spotlight

In mid-October, the LCSB hosted its
annual international conference. The
2018 edition focused on Parkinson’s
disease, integrated care and precision
medicine. The diverse backgrounds
of the 170 participants well reflected
the objective of the event: to bridge
the gaps. The conference was an
opportunity for scientists, doctors and
different healthcare professionals to
discuss the latest research results,
and find ways to bring them back to
the patients. The two days gave a good
overview of the diversity of topics
linked with Parkinson’s, starting with a
keynote presentation from Nobel Prize
winner Prof. Jules Hoffmann. During the
closing panel session, Frank Michler,
a patient representative, talked about
his personal experience. This innovative

At the beginning of the year, the
LCSB hosted two press conferences
to present new projects dedicated to
dementia prevention and integrated care
for Parkinson’s patients respectively.
2018 got off to a good start with the
Dementia Prevention Program (pdp)
in February. With pdp, the LCSB works
in collaboration with the Ministry of
Health to help people suspected of
mild cognitive impairment reduce their
risk of dementia. Then ParkinsonNet
Luxembourg was launched in March.
This nationwide network of healthcare
professionals has one goal: offer
optimum treatment to Parkinson’s
patients in Luxembourg and maintain
their quality of life. Several journalists
attended both events, putting these two
initiatives under the spotlight.

6 Bringing science into the Rockhal
The LCSB team participated in the 2018
edition of the Researchers‘ Days with
two booths full of scientific activities
for young and old alike. The Scienteens
Lab created a workshop showcasing how
signals are transmitted in the human
body or through light, and how to find
the shorter path to deliver a message.
Not too far from there, researchers from
the Molecular & Functional Neurobiology
and Enzymology & Metabolism Groups
were busy explaining how they use
yeasts to study rare diseases
or decipher the mysteries of the brain
by observing neurons. Experiments
involving spurts of yeasty foam or small
microscopes were quite popular!
• • •

7 Pumping energy into
personalised medicine
Successful developments in the field
of personalised medicine rely on tight
interactions between biomedical research
and clinical practice. The Personalised
Medicine Consortium (PMC) was created
back in 2010 to promote this constructive
dialogue in Luxembourg, foster new

research collaborations and address
unmet clinical needs. On 10 December,
researchers and clinicians from several
national institutions gathered for the
8th edition of the annual PMC retreat.
The event, hosted by the LCSB, was an
opportunity to exchange knowledge,
provide updates on ongoing projects and
announce the three awardees of the
2018 PMC Pump Prime Fund. The
presentations especially focused
on epigenetics, microbiome and
inflammation.
• • •

8 Open day for study participants
For the third time, the team in charge
of the Luxembourg Parkinson Study
(NCER-PD) welcomed the study participants at the LCSB to thank them for
their involvement and support, and to
show them what research is all about.
Around 90 visitors had the opportunity
to visit labs, test physiotherapy
exercises, follow a guided tour of an
exhibition about Parkinson’s research,
and meet the researchers and clinicians
working at the LCSB. For a festive touch,
there were food, drinks and live music!
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Facts and figures
2018 LCSB income (in kEUR)

2
3
1
6
26
+
60 57+37+31

682 (2.8%)

141 (0.6%)

1,497 (6.1%)

14,486 (59.5%)

6,320 (25.9%)

8,943 (37.2%)

150 (0.6%)

13,706 (57%)

Wages
Operating expenses
Investments
Travel
Representation and registration
Sub-contracting

University of Luxembourg
Luxembourg National Research Fund (FNR)
EU programmes
Funds for knowledge transfer
Further grants
Ministries
Fundraising

Project coordinator
(if applicable)

LCSB responsible

ECHIDNA
1cFlux
MICROH-DTU

FNR ATTRACT
FNR ATTRACT
FNR PRIDE

PARK-QC

FNR PRIDE

DRIVEN

FNR PRIDE

NAXDE
MAMaSyn-PD
MOTASYN-PD
Nutriomix
CycloPD
HAPPY
NutriOmix
COSINUS
CoMiMePa
DJ1-PDG
TreCoDBS
PD Symposium 2018
SIOtoSYS
Lab detectives
Post it!
CoPImmunoPD
MetagenomicsEncephalitis
MetPM

FNR CORE
FNR INTER LEIR
FNR BRIDGES
FNR JUMP PoC
FNR JUMP Pathfinder
FNR JUMP Pathfinder
FNR JUMP Pathfinder
FNR INTER Mobility
FNR AFR PhD
FNR AFR PhD
FNR AFR PhD
FNR RESCOM
FNR RESCOM
FNR Science in Society
FNR Science in Society
Personalised Medicine Consortium
Personalised Medicine Consortium

Emma Schymanski
Rejko Krüger, Christian Jäger
Paul Wilmes, Carole Linster, Patrick May, Jochen Schneider,
Emma Schymanski, Ines Thiele
Jens Schwamborn, Antonio del Sol, Ronan Fleming, Anne
Grünewald, Rejko Krüger, Carole Linster, Michel Mittelbronn,
Reinhard Schneider, Alexander Skupin, Ines Thiele
Antonio del Sol, Jorge Gonçalves, Jochen Schneider,
Alexander Skupin
Carole Linster
Rejko Krüger, Peter Barbuti
Rejko Krüger, Jens Schwamborn
Reinhard Schneider, Alberto Noronha
Jens Schwamborn, Javier Jarazo
Nicole Paczia, Carole Linster, Pranjul Shah
Ines Thiele, Alberto Noronha
Rudi Balling
Kristopher Schmit
Pauline Mencke
Mehri Baniasadi
Reiko Krüger, Rudi Balling
Paul Wilmes
Anne Grünewald
Elisabeth John
Rejko Krüger, Patrick May
Paul Wilmes

Personalised Medicine Consortium

Carole Linster, Rashi Halder

248 (1%)

869 (3.6%)

316 (1.3%)

National
grants in
2016
Project acronym
Programme

2018 LCSB expenses (in kEUR)

594 (2.4%)

498 (2.0%)

National grants in 2018

Johannes Meiser, LIH

Andreas Zilian, FSTC,
University of Luxembourg

Feng He, LIH
Joël Mossong, LNS
Elisabeth Letellier, LSRU
University of Luxembourg

European grants in 2018
Fundraising
Donors
3%

Cause

67+16+935 74+9+1052
5%

9%

5%

2%

10%

9%

16%

Private
Foundations
Service Clubs
Corporate
Associations
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67%

Parkinson‘s research
Rare disease research
Alzheimer‘s disease research
Education
Entrepreneurship

Project acronym

Programme

LCSB responsible

Project coordinator

BIOMAP
CIRCLES
CONNECT

IMI-JU
H2020 Societal Challenges
H2020 FET Proactive

Reinhard Schneider
Paul Wilmes
Jens Schwamborn

EUROoC
FAIRplus
PoLiMeR

H2020 Marie Sklodowska Curie Actions ITN
IMI-JU
H2020 Marie Sklodowska Curie Actions ITN

Paul Wilmes
Reinhard Schneider
Ronan Fleming, Ines Thiele

SinFonia
Smart4Health
ENSEMBLE

H2020 Industrial Leadership
H2020 Societal Challenges
SNSF Sinergia

Carole Linster
Reinhard Schneider
Paul Wilmes

ML4Microbiome
nanoPD

COST Action
M-ERA.NET

Ines Thiele, Paul Wilmes
Jens Schwamborn

Treat-ION

BMBF

Roland Krause, Patrick May

Stephan Weidinger, University of Kiel, Germany
Marco Candela, University of Bologna, Italy
Regina Luttge, Technical University Eindhoven,
Netherlands
Peter Loskill, Fraunhofer IGB, Germany
Serena Scollen, ELIXIR-Hub, United Kingdom
Barbara Bakker, Acedemisch Ziekenhuis
Groningen, Netherlands
Pablo Ivan Nikel, Denmark Technical University
Ricardo Gonçalves, Uninova, Portugal
Tom Battin, Ecole polytechnique fédérale de Lausanne, Switzerland
Marcus Claesson, University College Cork, Ireland
Jeng-Shiung Jan, National Cheng Kung University,
Taiwan
Holger Lerche, University of Tübingen, Germany

74%

International grants in 2018
Project acronym

Programme

LCSB responsible

PDplastic
Mitochondrial
biomarkers for PD
R01 Gut Liver Brain
Axis in AD
Discovery Projects

U.S. Department of Defense
Michael J Fox Foundation

Jens Schwamborn
Anne Grünewald

U.S. National Institutes of Health
Australian Research Council

Ines Thiele
Emma Schymanski

Julia Fitzgerald, Hertie Institute for Clinical Brain
Research, Germany
Rima Kaddurah-Daouk, Duke University, US
Kevin Thomas, University of Queensland (AUS)
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Key performance indicators

LCSB organigram
Innovation

Director’s office

Research groups: 15

Patents: 24 °

• Personal assistant
• Scientific officer

PEARL (active): 2 (2*)

Proof of concept: 7 (total 3.3 M EUR) °

ATTRACT (active): 5 (2)

Spin-offs active: 4

Total staff: 242

Collaborations

Externally funded staff: 131

Collaborative projects active in 2018: >410

PhD students: 52

Industrial partners in active projects: 83

Personnel

Nationalities: 52

External competitive funding °

LCSB Director
(R. Balling)

Research Strategy
(F. Meisch)

Bioinformatics
Core
(R. Schneider)

Developmental
& Cellular Biology
(J. Schwamborn)

Enzymology
& Metabolism
(C. Linster)

Molecular &
Functional Neurobiology
(A. Grünewald)

Biomedical
Data Science
(E. Glaab)

Eco-Systems
Biology
(P. Wilmes)

Integrative
Cell Signalling
(A. Skupin)

Molecular Systems
Physiology
(I. Thiele)

Clinical & Experimental
Neuroscience
(R. Krüger)

ELIXIR-LU
(R. Schneider)

Interventional
Neuroscience
(F. Hertel*)

Neuropathology
(M. Mittelbronn**)

Computational
Biology
(A. del Sol)

Enviromental
Cheminformatics
(E. Schymanski)

Medical Translational
Research
(J. Schneider)

Systems
Control
(J. Gonçalves)

Total: 76.9 M EUR

Fundraising °
Total: 3.4 M EUR

Publications
Total publications: 138

* one jointly with other national partners

Publications IF>10: 20

° cumulative (2009-2018)

Publications in 25% best of field: 85%**

** based on WoS

Cumulative number of publications°: 745

Scientific advisory board

Scientific central services
Animal facilities
Aquatics & Rodents
(R. Balling)

Bioinformatics
services
(R. Schneider)

Imaging
(A. Skupin)

Metabolomics
(C. Linster)

Sequencing
(P. Wilmes)

Participants
Ron Appel

Professor of proteomics and bioinformatics at the University of Geneva, Executive Director of the Swiss Institute of
Bioinformatics, Geneva, Switzerland

Erwin Böttinger

Head of Digital Health Center at the Digital Engineering Faculty of the Hasso Plattner Institute (HPI) and the University of
Potsdam, Germany

Katrina Bramsted

Secretary General at the Luxembourg Agency for Research Integrity

Adriano Henney

Secretary General of Avicenna Alliance for Predictive Medicine, Tytherington, UK

Maria Grazia Spillantini

Professor of Molecular Neurology in the Clinical School of the University of Cambridge, UK

Olaf Wolkenhauer

Head of the Department of Systems Biology & Bioinformatics of the University of Rostock, Germany

Infrastructure
(N. Bonjean)

• HR, IP, DPO, etc

Safety

Equipment

Communication

Innovation & Partnering

• Safety & Biosafety
• Quality assurance & SOPs

• Instrument care & purchase
• Technology platforms

• External & Internal
communication
• Event management

• Business Development & Legal
• Technology transfer

Logistics

Finance & Grants

Management & Strategy

• Laboratory supplies
• Sample shipment
• Technical support

• Budget planning,
reporting & control
• Grants services

• Secretariat
• Strategic planning
• Process management

Infrastructure

Fundraising

Scienteens Lab

• Facility management
& development
• Lab coordination

• Donor acquisitions
& management
• Charity events

• Curriculum development
• Outreach to schools

January 2019
* in cooperation with CHL
** in cooperation with LNS & LIH
° in cooperation with responsible
UL department

Experimental Groups
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Shared UL Functions °

Operations
(A. Vogler)

Medical Groups

Computational Groups

Scientific services

Support Groups
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Canada

Russia

4 projects (1*)

4 projects (1*)

Sweden

Faroe Islands
1 project*

Norway

10 projects (6*)

Denmark

Finland

12 projects (6*)

7 projects (5*)

6 projects (3*)

Estonia

2 projects*

Netherlands

Germany

30 projects (14*)
28 projects (13*)

1 project

Poland

2 projects (1*)

Ireland

5 projects (4*)

Slovakia

Belgium

1 project*

15 projects (9*)

Czech Republik
1 project*

China

3 projects (1*)

Austria

Hungary

7 projects (5*)

4 projects (2*)

France

LCSB collaborations

Belarus

124 projects (26*)

UK

20 projects (10*)

Romania

1 project*

Turkey

Portugal

6 projects (2*)

Luxembourg

Slovenia

Cyprus

1 project

158 projects (21*)

Israel

Spain

USA

16 projects (8*)

53 projects (4*)

1 project*

1 project*
9 projects (2*)

19 projects (7*)

Korea

Greece

Switzerland

Italy

1 project*

4 projects (3*)

16 projects (7*)

Taiwan

India

3 projects (1*)

2 projects (1*)

Brazil

Tunisia

3 projects (1*)

Peru

1 project*

1 project*

Japan

8 projects (2*)

United Arab Emirates
1 project

Singapore

Nigeria

1 projects*

1 project*

Argentina

Australia

3 projects (1*)

78+5+107
46+14+2218 84+1+210

Collaboration partners

7 projects (3*)

South Africa
2 projects (1*)

46 (7%)
65 (10%)
32 (5%)

New Zealand

1 project*

508 (78%)

* Project within a
multinational consortium

Academic
Mixed

Industry
Hospital

Staff categories 2018

Staff origins

44 (18%)

112 (46%)

53 (22%)

Researcher

Management & Admin
PhD student

33 (14%)
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Awards 2018

Technician

4 (1.7%)
5 (2.1%)
3 (1.2%)

24 (9.9%)

1 (0.4%)

Award

Name

1st prize - Falling Walls Lab Luxembourg 2018

Alberto Noronha

Grand Prix 2018 en sciences biologiques de l’Institut Grand-Ducal / Prix CACTUS

Paul Wilmes

International Society for Stem Cell Research (ISSCR) 2018 Poster Award

Computational Biology group, in collaboration with
Deepak Srivastava's lab (Gladstone Institutes)

2018 Trainee Professional Development Award from the Society for Neuroscience

Kobi Wasner

Best InSilicoTrials - VPHi PhD Thesis Award in In Silico Medicine with application in industrial R&D

Andreas Husch

Best entrepreneurial project – London Business School's Entrepreneurship Summer School

Nicole Paczia

1st prize – 72h workshops of the 2018 Ideation Camp

Nassima Ouzren

205 (84.7%)

Europe
Africa
North America
South America
Asia
Oceania
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HAPPY Cells
HAPPY is tiny. But HAPPY can do so much. HAPPY is a microfluidic chip – a network
of microscopic channels – developed by Dr. Nicole Paczia in order to test how drugs,
cosmetic products, and dietary supplements affect the longevity of cells. A standard
chip contains 100 yeast cells whose division behaviour can be observed under the
influence of various substances. An example is studying whether a drug makes
a cell live longer or whether it can be used to inhibit cell division, for instance
in the context of cancer treatment. Yeast cells are similar to human cells in
many regards and therefore serve as a suitable model for cell aging,
neurodegeneration and other diseases. HAPPY was funded as a pathfinder
project in the JUMP programme of the National Research Fund (FNR) and
earned the distinction of »best external project« at the London Business
School‘s Entrepreneurship Summer School. Together with Dr. Paul Jung,
Dr. Pranjul Shah and Dr. Carole Linster, her colleagues from the
LCSB, and with Maria Dimaki and Winnie Svendson of the
Technical University of Denmark, Nicole Paczia has
filed a patent application for the methods.

Publications 2018
Book Series
1. Pranjul Shah, Emilie E L Muller, Laura A Lebrun,
Linda Wampach, Paul Wilmes. »Sequential Isolation
of DNA, RNA, Protein, and Metabolite Fractions from
Murine Organs and Intestinal Contents for Integrated
Omics of Host-Microbiota Interactions.«, Microbial
Proteomics. Methods in Molecular Biology., 1841 - 279291, 10.1007/978-1-4939-8695-8_19
2. Pinar Alper, Regina Becker, Venkata Satagopam,
Christophe Trefois, Valentin Grouès, Jacek Lebioda,
Yohan Jarosz. »Provenance-enabled stewardship
of human data in the GDPR Era«, Provenance and
Annotation of Data and Processes. IPAW 2018. Lecture
Notes in Computer Science, 11017 LNCS - 266-269,
10.1007/978-3-319-98379-0_33
3. María Eugenia Curi, Lucía Carozzi, Renzo Massobrio,
Sergio Nesmachnow, Grégoire Danoy, Marek
Ostaszewski, Pascal Bouvry. »Single and multiobjective
evolutionary algorithms for clustering biomedical
information with unknown number of clusters«, Lecture
Notes in Computer Science (including subseries Lecture
Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics), 10835 LNCS - 100-112, 10.1007/978-3319-91641-5_9
4. Janine Habier, Patrick May, Anna HeintzBuschart, Anubrata Ghosal, Anke K WieneckeBaldacchino, Esther N M Nolte-‘t Hoen, Paul Wilmes,
Joelle V Fritz. »Extraction and Analysis of RNA Isolated
from Pure Bacteria-Derived Outer Membrane Vesicles.«,
Bacterial Regulatory RNA, 1737 - 213-230, 10.1007/978-14939-7634-8_13
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Kantanen, Dalia Kasperavičiūte, Dorothee KasteleijnNolst Trenite, Heidi E. Kirsch, Robert C. Knowlton, Bobby
P.C. Koeleman, Roland Krause, Martin Krenn, Wolfram
S. Kunz, Ruben Kuzniecky, Patrick Kwan. »Genome-wide
mega-analysis identifies 16 loci and highlights diverse
biological mechanisms in the common epilepsies«, Nature
Communications, 9 - (1) - 10.1038/s41467-018-07524-z
12. Ornella Carrion, Nasmille L Larke-Mejia, Lisa Gibson,
Muhammad Farhan Ul Haque, Javier Ramiro-Garcia,
Terry J McGenity, J Colin Murrell. »Gene probing reveals
the widespread distribution, diversity and abundance
of isoprene-degrading bacteria in the environment.«,
Microbiome, 6 - (1) - 219, 10.1186/s40168-018-0607-0
13. Pia S Zeiner, Corinna Preusse, Anna Golebiewska,
Jenny Zinke, Ane Iriondo, Arnaud Muller, Tony Kaoma,
Katharina Filipski, Monika Muller-Eschner, Simon
Bernatz, Anna-Eva Blank, Peter Baumgarten, Elena Ilina,
Anne Grote, Martin L Hansmann, Marcel A Verhoff, Kea
Franz, Friedrich Feuerhake, Joachim P Steinbach, Jorg
Wischhusen, Werner Stenzel, Simone P Niclou, Patrick N
Harter, Michel Mittelbronn. »Distribution and prognostic
impact of microglia/macrophage subpopulations in
gliomas.«, Brain Pathology, 10.1111/bpa.12690
14. Linda Wampach, Anna Heintz-Buschart, Joelle
V Fritz, Javier Ramiro-Garcia, Janine Habier, Malte

Herold, Shaman Narayanasamy, Anne Kaysen,
Angela H Hogan, Lutz Bindl, Jean Bottu, Rashi Halder,
Conny Sjoqvist, Patrick May, Anders F Andersson,
Carine de Beaufort, Paul Wilmes. »Birth mode is
associated with earliest strain-conferred gut microbiome
functions and immunostimulatory potential.«, Nature
Communications, 9 - (1) - 5091, 10.1038/s41467-01807631-x
15. Asha Kishore, Ashwin Ashok Kumar Sreelatha,
Marc Sturm, Felix von-Zweydorf, Lasse Pihlstrom,
Francesco Raimondi, Rob Russell, Peter Lichtner, Moinak
Banerjee, Syam Krishnan, Roopa Rajan, Divya Kalikavil
Puthenveedu, Sun Ju Chung, Peter Bauer, Olaf Riess,
Christian Johannes Gloeckner, Rejko Krüger, Thomas
Gasser, Manu Sharma, International Parkinson‘s Disease
Genomics Consortium (IPDGC), Comprehensive Unbiased
Risk Factor Assessment for Genetics and Environment in,
Parkinson‘s Disease (COURAGE-PD). »Understanding
the role of genetic variability in LRRK2 in Indian
population.«, Movement Disorders, 10.1002/mds.27558
16. Carole Sousa, Anna Golebiewska, Suresh K
Poovathingal, Tony Kaoma, Yolanda Pires-Afonso, Silvia
Martina, Djalil Coowar, Francisco Azuaje, Alexander
Skupin, Rudi Balling, Knut Biber, Simone P Niclou,
Alessandro Michelucci. »Single-cell transcriptomics
reveals distinct inflammation-induced microglia
signatures.«, Embo Reports, 19 - (11) - 10.15252/
embr.201846171
17. Emanuel Berger, Chiara Magliaro, Nicole Paczia,
Anna S Monzel, Paul Antony, Carole L Linster,
Silvia Bolognin, Arti Ahluwalia, Jens C Schwamborn.
»Millifluidic culture improves human midbrain organoid
vitality and differentiation.«, Lab On A Chip, 18 - (20) 3172-3183, 10.1039/c8lc00206a
18. Andras Hartmann, Satoshi Okawa, Gaia
Zaffaroni, Antonio Del Sol. »SeesawPred: A Web
Application for Predicting Cell-fate Determinants in
Cell Differentiation.«, Scientific Reports, 8 - (1) - 13355,
10.1038/s41598-018-31688-9
19. Karlfried Groebe, Jing Cen, Domitille Schvartz,
Ernest Sargsyan, Azazul Chowdhury, Kirsten Roomp,
Reinhard Schneider, Anders Alderborn, Jean Charles
Sanchez, Peter Bergsten. »Palmitate-Induced Insulin
Hypersecretion and Later Secretory Decline Associated
with Changes in Protein Expression Patterns in Human
Pancreatic Islets«, Journal Of Proteome Research, 17 (11) - 3824-3836, 10.1021/acs.jproteome.8b00239
20. Andreas Horn, Ningfei Li, Till A Dembek, Ari Kappel,
Chadwick Boulay, Siobhan Ewert, Anna Tietze, Andreas
Husch, Thushara Perera, Wolf-Julian Neumann, Marco
Reisert, Hang Si, Robert Oostenveld, Christopher Rorden,
Fang-Cheng Yeh, Qianqian Fang, Todd M Herrington,
Johannes Vorwerk, Andrea A Kuhn. »Lead-DBS v2:
Towards a comprehensive pipeline for deep brain
stimulation imaging.«, Neuroimage, 184 - 293-316,
10.1016/j.neuroimage.2018.08.068
21. Antoine Malabirade, Janine Habier, Anna HeintzBuschart, Patrick May, Julien Godet, Rashi Halder,
Alton Etheridge, David Galas, Paul Wilmes, Joëlle V.
Fritz. »The RNA complement of outer membrane vesicles
from Salmonella enterica Serovar Typhimurium under
distinct culture conditions«, Frontiers In Microbiology, 9 (AUG) - 2015, 10.3389/fmicb.2018.02015

22. Andrew D McEachran, Kamel Mansouri, Chris Grulke,
Emma L Schymanski, Christoph Ruttkies, Antony J
Williams. »‘MS-Ready‘ structures for non-targeted
high-resolution mass spectrometry screening studies.«,
Journal Of Cheminformatics, 10 - (1) - 45, 10.1186/s13321018-0299-2
23. Marek Ostaszewski, Emmanuel Kieffer, Gregoire
Danoy, Reinhard Schneider, Pascal Bouvry. »Clustering
approaches for visual knowledge exploration in molecular
interaction networks.«, BMC Bioinformatics, 19 - (1) - 308,
10.1186/s12859-018-2314-z
24. Anne Grünewald. »Mutationen im VSP13D-Gen
verursachen eine oftmals frühkindliche spastische
Ataxie«, DGneurologie, 1 - (1) - 58–59, 10.1007/s42451018-0005-7
25. Sonja Schotterl, Stephan M Huber, Hans Lentzen,
Michel Mittelbronn, Ulrike Naumann. »Adjuvant
Therapy Using Mistletoe Containing Drugs Boosts the
T-Cell-Mediated Killing of Glioma Cells and Prolongs
the Survival of Glioma Bearing Mice.«, Evidence-Based
Complementary And Alternative Medicine, 2018 3928572, 10.1155/2018/3928572
26. Sascha Herzinger, Valentin Groues, Wei Gu,
Venkata Satagopam, Peter Banda, Christophe
Trefois, Reinhard Schneider. »Fractalis: A scalable
open-source service for platform-independent interactive
visual analysis of biomedical data.«, Gigascience, 7 - (9) 10.1093/gigascience/giy109
27. Holger Frohlich, Rudi Balling, Niko Beerenwinkel,
Oliver Kohlbacher, Santosh Kumar, Thomas Lengauer,
Marloes H Maathuis, Yves Moreau, Susan A Murphy,
Teresa M Przytycka, Michael Rebhan, Hannes Rost,
Andreas Schuppert, Matthias Schwab, Rainer Spang,
Daniel Stekhoven, Jimeng Sun, Andreas Weber, Daniel
Ziemek, Blaz Zupan. »From hype to reality: data science
enabling personalized medicine«, BMC Medicine, 16 - (1)
- 150, 10.1186/s12916-018-1122-7
28. Kamel Jabbari, Dheeraj R Bobbili, Dennis Lal,
Eva M Reinthaler, Julian Schubert, Stefan Wolking,
Vishal Sinha, Susanne Motameny, Holger Thiele, Amit
Kawalia, Janine Altmuller, Mohammad Reza Toliat,
Robert Kraaij, Jeroen van Rooij, Andre G Uitterlinden,
M Arfan Ikram, Federico Zara, Anna-Elina Lehesjoki,
Roland Krause, Fritz Zimprich, Thomas Sander, Bernd A
Neubauer, Patrick May, Holger Lerche, Peter Nurnberg,
EuroEPINOMICS CoGIE Consortium. »Rare gene
deletions in genetic generalized and Rolandic epilepsies.«,
PLOS ONE, 13 - (8) - e0202022, 10.1371/journal.
pone.0202022
29. Melanie Kirchmeyer, Florence A Servais, Matthias
Hamdorf, Petr V Nazarov, Aurelien Ginolhac, Rashi
Halder, Laurent Vallar, Matthias Glanemann, Claudia
Rubie, Frank Lammert, Stephanie Kreis, Iris Behrmann.
»Cytokine-mediated modulation of the hepatic miRNome:
miR-146b-5p is an IL-6-inducible miRNA with multiple
targets.«, Journal Of Leukocyte Biology, 104 - (5) - 9871002, 10.1002/JLB.MA1217-499RR
30. Ernest Sargsyan, Jing Cen, Kirsten Roomp,
Reinhard Schneider, Peter Bergsten. »Identification
of early biological changes in palmitate-treated isolated
human islets.«, BMC Genomics, 19 - (1) - 629, 10.1186/
s12864-018-5008-z

31. Michael W Ronellenfitsch, Pia S Zeiner, Michel
Mittelbronn, Hans Urban, Torsten Pietsch, Dirk Reuter,
Christian Senft, Joachim P Steinbach, Manfred Westphal,
Patrick N Harter. »Akt and mTORC1 signaling as predictive
biomarkers for the EGFR antibody nimotuzumab in
glioblastoma.«, Acta Neuropathologica Communications,
6 - (1) - 81, 10.1186/s40478-018-0583-4
32. Jose Antonio Lopez-Escamez, Angel BatuecasCaletrio, Alexandre Bisdorff. »Towards personalized
medicine in Ménière‘s disease«, F1000Research, 7
- 10.12688/f1000research.14417.1
33. Alice S Chen-Plotkin, Roger Albin, Roy Alcalay, Debra
Babcock, Vikram Bajaj, Dubois Bowman, Alex Buko,
Jesse Cedarbaum, Daniel Chelsky, Mark R Cookson, Ted
M Dawson, Richard Dewey, Tatiana Foroud, Mark Frasier,
Dwight German, Katrina Gwinn, Xuemei Huang, Catherine
Kopil, Thomas Kremer, Shirley Lasch, Ken Marek, Jarrod A
Marto, Kalpana Merchant, Brit Mollenhauer, Anna Naito,
Judith Potashkin, Alyssa Reimer, Liana S Rosenthal,
Rachel Saunders-Pullman, Clemens R Scherzer, Todd
Sherer, Andrew Singleton, Margaret Sutherland, Ines
Thiele, Marcel van der Brug, Kendall Van Keuren-Jensen,
David Vaillancourt, David Walt, Andrew West, Jing Zhang.
»Finding useful biomarkers for Parkinson‘s disease.«,
Science Translational Medicine, 10 - (454) - 10.1126/
scitranslmed.aam6003
34. Johannes Meiser, Lisa Kraemer, Christian
Jaeger, Henning Madry, Andreas Link, Philipp M. Lepper,
Karsten Hiller, Jochen G. Schneider. »Itaconic acid
indicates cellular but not systemic immune system
activation«, Oncotarget, 9 - (63) - 32098-107, 10.18632/
oncotarget.25956
35. Julia Becker-Kettern, Nicole Paczia, JeanFrançois Conrotte, Chenchen Zhu, Oliver Fiehn, Paul P
Jung, Lars M Steinmetz, Carole L Linster. »NAD(P)HX
repair deficiency causes central metabolic perturbations
in yeast and human cells.«, Febs Journal, 285 - (18) 3376-3401, 10.1111/febs.14631
36. Maryam Chaib De Mares, Diego Javier Jimenez, Giorgia
Palladino, Johanna Gutleben, Laura A Lebrun, Emilie E
L Muller, Paul Wilmes, Detmer Sipkema, Jan Dirk van
Elsas. »Expressed protein profile of a Tectomicrobium and
other microbial symbionts in the marine sponge Aplysina
aerophoba as evidenced by metaproteomics.«, Scientific
Reports, 8 - (1) - 11795, 10.1038/s41598-018-30134-0
37. Soren Bellenberg, Antoine Buetti-Dinh, Vanni
Galli, Olga Ilie, Malte Herold, Stephan Christel, Mariia
Boretska, Igor V Pivkin, Paul Wilmes, Wolfgang Sand,
Mario Vera, Mark Dopson. »Automated microscopical
analysis of metal sulfide colonization by acidophilic
microorganisms.«, Applied And Environmental
Microbiology, 84 - (20) - 10.1128/AEM.01835-18
38. Eugen Bauer, Ines Thiele. »From metagenomic data
to personalized in silico microbiotas: predicting dietary
supplements for Crohn‘s disease.«, npj Systems Biology
And Applications, 4 - (1) - 27, 10.1038/s41540-018-0063-2
39. Patrick May, Simon Girard, Merle Harrer, Dheeraj
R. Bobbili, Julian Schubert, Stefan Wolking, Felicitas
Becker, Pamela Lachance-Touchette, Caroline Meloche,
Micheline Gravel, Cristina E. Niturad, Julia Knaus, Carolien
De Kovel, Mohamad Toliat, Anne Polvi, Michele Iacomino,
Rosa Guerrero-López, Stéphanie Baulac, Carla Marini,

f back to table of contents

• • • 47

Holger Thiele, Janine Altmüller, Kamel Jabbari, Ann
Kathrin Ruppert, Wiktor Jurkowski, Dennis Lal, Raffaella
Rusconi, Sandrine Cestèle, Benedetta Terragni, Ian D.
Coombs, Christopher A. Reid, Pasquale Striano, Hande
Caglayan, Auli Siren, Kate Everett, Rikke S. Møller, Helle
Hjalgrim, Hiltrud Muhle, Ingo Helbig, Wolfram S. Kunz,
Yvonne G. Weber, Sarah Weckhuysen, Peter De Jonghe,
Sanjay M. Sisodiya, Rima Nabbout, Silvana Franceschetti,
Antonietta Coppola, Maria S. Vari, Dorothée KasteleijnNolst Trenité, Betul Baykan, Ugur Ozbek, Nerses Bebek,
Karl M. Klein, Felix Rosenow, Dang K. Nguyen, François
Dubeau, Lionel Carmant, Anne Lortie, Richard Desbiens,
Jean François Clément, Cécile Cieuta-Walti, Graeme
J. Sills, Pauls Auce, Ben Francis, Michael R. Johnson,
Anthony G. Marson, Bianca Berghuis, Josemir W.
Sander, Andreja Avbersek, Mark McCormack, Gianpiero
L. Cavalleri, Norman Delanty, Chantal Depondt, Martin
Krenn, Fritz Zimprich, Sarah Peter, Marina Nikanorova,
Robert Kraaij, Jeroen van Rooij, Rudi Balling, M. Arfan
Ikram, André G. Uitterlinden, Giuliano Avanzini, Stephanie
Schorge, Steven Petrou, Massimo Mantegazza, Thomas
Sander, Eric LeGuern, Jose M. Serratosa, Bobby P.C.
Koeleman, Aarno Palotie, Anna Elina Lehesjoki, Michael
Nothnagel, Peter Nürnberg, Snezana Maljevic, Federico
Zara, Patrick Cossette, Roland Krause, Holger Lerche.
»Rare coding variants in genes encoding GABA A
receptors in genetic generalised epilepsies: an exomebased case-control study«, Lancet Neurology, 17 - (8)
- 699-708, 10.1016/S1474-4422(18)30215-1
40. Nevenka Dudvarski Stankovic, Frank Bicker, Stefanie
Keller, David Tw Jones, Patrick N Harter, Arne Kienzle,
Clarissa Gillmann, Philipp Arnold, Anna Golebiewska,
Olivier Keunen, Alf Giese, Andreas von Deimling, Tobias
Bauerle, Simone P Niclou, Michel Mittelbronn, Weilan
Ye, Stefan M Pfister, Mirko Hh Schmidt. »EGFL7 enhances
surface expression of integrin alpha5beta1 to promote
angiogenesis in malignant brain tumors.«, Embo Molecular
Medicine, 10 - (9) - 10.15252/emmm.201708420
41. Sonja Schibany, Luise A K Kleine Borgmann,
Thomas C Rosch, Tobias Knust, Maximilian H Ulbrich,
Peter L Graumann. »Single molecule tracking reveals that
the bacterial SMC complex moves slowly relative to the
diffusion of the chromosome.«, Nucleic Acids Research,
46 - (15) - 7805-19, 10.1093/nar/gky581
42. Nina Meyer, Svenja Zielke, Jonas B Michaelis, Benedikt
Linder, Verena Warnsmann, Stefanie Rakel, Heinz Osiewacz,
Simone Fulda, Michel Mittelbronn, Christian Munch,
Christian Behrends, Donat Kogel. »AT 101 induces early
mitochondrial dysfunction and HMOX1 (heme oxygenase 1)
to trigger mitophagic cell death in glioma cells.«, Autophagy,
14 - (10) - 1693-1709, 10.1080/15548627.2018.1476812
43. Johan Thunberg, Johan Markdahl, Florian
Bernard, Jorge Gonçalves. »A lifting method for analyzing distributed synchronization on the unit sphere«, Automatica, 96 - 253-258, 10.1016/j.automatica.2018.07.007
44. Magdalena Calusinska, Xavier Goux, Marie Fossepre,
Emilie E L Muller, Paul Wilmes, Philippe Delfosse.
»A year of monitoring 20 mesophilic full-scale bioreactors
reveals the existence of stable but different core
microbiomes in bio-waste and wastewater anaerobic
digestion systems.«, Biotechnology For Biofuels, 11 - (1) 196, 10.1186/s13068-018-1195-8
45. Amy E Vincent, Hannah S Rosa, Kamil Pabis, Conor
Lawless, Chun Chen, Anne Grünewald, Karolina A Rygiel,

48 • • •

Mariana C Rocha, Amy K Reeve, Gavin Falkous, Valentina
Perissi, Kathryn White, Tracey Davey, Basil J Petrof, Avan
A Sayer, Cyrus Cooper, David Deehan, Robert W Taylor,
Doug M Turnbull, Martin Picard. »Subcellular origin of
mitochondrial DNA deletions in human skeletal muscle.«,
Annals Of Neurology, 84 - (2) - 289-301, 10.1002/
ana.25288
46. Jens C Schwamborn. »Is Parkinson‘s Disease a
Neurodevelopmental Disorder and Will Brain Organoids
Help Us to Understand It?«, Stem Cells And Development,
27 - (14) - 968-975, 10.1089/scd.2017.0289
47. Mirta Borin, Claudia Saraceno, Marcella Catania,
Erika Lorenzetto, Valeria Pontelli, Anna Paterlini, Silvia
Fostinelli, Anna Avesani, Giuseppe Di Fede, Gianluigi
Zanusso, Luisa Benussi, Giuliano Binetti, Simone Zorzan,
Roberta Ghidoni, Mario Buffelli, Silvia Bolognin.
»Rac1 activation links tau hyperphosphorylation and
Abeta dysmetabolism in Alzheimer‘s disease.«, Acta
Neuropathologica Communications, 6 - (1) - 61, 10.1186/
s40478-018-0567-4
48. Daniela Hartl, Patrick May, Wei Gu, Manuel
Mayhaus, Sabrina Pichler, Christian Spaniol, Enrico
Glaab, Dheeraj Reddy Bobbili, Paul Antony, Sandra
Koegelsberger, Alexander Kurz, Timo Grimmer, Kevin
Morgan, Badri N Vardarajan, Christiane Reitz, John
Hardy, Jose Bras, Rita Guerreiro, Rudi Balling, Jochen
G Schneider, Matthias Riemenschneider, AESG. »A
rare loss-of-function variant of ADAM17 is associated
with late-onset familial Alzheimer disease.«, Molecular
Psychiatry, 1-11, 10.1038/s41380-018-0091-8
49. Lin Wang, Johan Markdahl, Zhixin Liu, Xiaoming
Hu. »Decentralized cooperative tracking subject to
motion constraints«, Automatica, 96 - 121-126, 10.1016/j.
automatica.2018.06.037
50. Satoshi Okawa, Carmen Salto, Srikanth
Ravichandran, Shanzheng Yang, Enrique M Toledo, Ernest
Arenas, Antonio Del Sol. »Transcriptional synergy as an
emergent property defining cell subpopulation identity
enables population shift.«, Nature Communications, 9 - (1)
- 2595, 10.1038/s41467-018-05016-8
51. Asad Jan, Brandon Jansonius, Alberto Delaidelli,
Forum Bhanshali, Yi Andy An, Nelson Ferreira, Lisa M
Smits, Gian Luca Negri, Jens C Schwamborn, Poul
H Jensen, Ian R Mackenzie, Stefan Taubert, Poul H
Sorensen. »Activity of translation regulator eukaryotic
elongation factor-2 kinase is increased in Parkinson
disease brain and its inhibition reduces alpha synuclein
toxicity.«, Acta Neuropathologica Communications, 6 - (1)
- 54, 10.1186/s40478-018-0554-9
52. Andrzej Mizera, Jun Pang, Hongyang Qu, Qixia
Yuan. »Taming Asynchrony for Attractor Detection in
Large Boolean Networks«, IEEE/ACM Transactions On
Computational Biology And Bioinformatics, 14 - (8) 10.1109/TCBB.2018.2850901
53. Henrike O Heyne, Tarjinder Singh, Hannah Stamberger,
Rami Abou Jamra, Hande Caglayan, Dana Craiu, Peter
De Jonghe, Renzo Guerrini, Katherine L Helbig, Bobby P
C Koeleman, Jack A Kosmicki, Tarja Linnankivi, Patrick
May, Hiltrud Muhle, Rikke S Moller, Bernd A Neubauer,
Aarno Palotie, Manuela Pendziwiat, Pasquale Striano, Sha
Tang, Sitao Wu, Annapurna Poduri, Yvonne G Weber, Sarah
Weckhuysen, Sanjay M Sisodiya, Mark J Daly, Ingo Helbig,

Dennis Lal, Johannes R Lemke, EuroEPINOMICS RES
Consortium. »De novo variants in neurodevelopmental
disorders with epilepsy.«, Nature Genetics, 50 - (7) - 10481053, 10.1038/s41588-018-0143-7
54. Atte Aalto. »Convergence of discrete-time Kalman
filter estimate to continuous-time estimate for systems
with unbounded observation«, Mathematics Of Control
Signals And Systems, 30 - (3) - 10.1007/s00498-0180214-4
55. David Hoksza, Piotr Gawron, Marek Ostaszewski,
Reinhard Schneider. »MolArt: A molecular structure
annotation and visualization tool.«, Bioinformatics, 34 (23) - 4127-8, 10.1093/bioinformatics/bty489

62. Jan-Philip Medelnik, Kathleen Roensch, Satoshi
Okawa, Antonio Del Sol, Osvaldo Chara, Levan
Mchedlishvili, Elly M Tanaka. »Signaling-Dependent Control
of Apical Membrane Size and Self-Renewal in RosetteStage Human Neuroepithelial Stem Cells.«, Stem Cell
Reports, 10 - (6) - 1751-65, 10.1016/j.stemcr.2018.04.018
63. Anna Heintz-Buschart, Dilmurat Yusuf, Anne
Kaysen, Alton Etheridge, Joëlle V Fritz, Patrick May,
Carine de Beaufort, Bimal B Upadhyaya, Anubrata
Ghosal, David J Galas, Paul Wilmes. »Small RNA profiling
of low biomass samples: identification and removal of
contaminants.«, BMC Biology, 16 - (1) - 52, 10.1186/
s12915-018-0522-7

56. Sarah Nicklas, Anna-Lena Hillje, Satoshi Okawa,
Ina-Maria Rudolph, Franziska Melanie Collmann, Thea
van Wuellen, Antonio Del Sol, Jens C Schwamborn.
»A complex of the ubiquitin ligase TRIM32 and the
deubiquitinase USP7 balances the level of c-Myc
ubiquitination and thereby determines neural stem cell
fate specification.«, Cell Death And Differentiation, 1-13,
10.1038/s41418-018-0144-1

64. Lisa Mader, Anna E Blank, David Capper, Janina
Jansong, Peter Baumgarten, Naita M Wirsik, Cornelia
Zachskorn, Jakob Ehlers, Michael Seifert, Barbara Klink,
Stefan Liebner, Simone Niclou, Ulrike Naumann, Patrick
N Harter, Michel Mittelbronn. »Pericytes/vesselassociated mural cells (VAMCs) are the major source of
key epithelial-mesenchymal transition (EMT) factors
SLUG and TWIST in human glioma.«, Oncotarget, 9 - (35)
- 24041-53, 10.18632/oncotarget.25275

57. Agnieszka J Szczepek, Lidia Frejo, Barbara Vona,
Natalia Trpchevska, Christopher R Cederroth, Helena
Caria, Jose A Lopez-Escamez. »Recommendations
on Collecting and Storing Samples for Genetic Studies
in Hearing and Tinnitus Research.«, Ear And Hearing,
10.1097/AUD.0000000000000614

65. Stefano Magni, Antonella Succurro, Alexander
Skupin, Oliver Ebenhoh. »Data-driven dynamical
model indicates that the heat shock response in
Chlamydomonas reinhardtii is tailored to handle natural
temperature variation.«, Journal Of The Royal Society,
Interface, 15 - (142) - 10.1098/rsif.2017.0965

58. Alexander Mazein, Marek Ostaszewski, Inna
Kuperstein, Steven Watterson, Nicolas Le Novère, Diane
Lefaudeux, Bertrand De Meulder, Johann Pelle, Irina
Balaur, Mansoor Saqi, Maria Manuela Nogueira, Feng He,
Andrew Parton, Nathanaël Lemonnier, Piotr Gawron,
Stephan Gebel, Pierre Hainaut, Markus Ollert, Ugur
Dogrusoz, Emmanuel Barillot, Andrei Zinovyev, Reinhard
Schneider, Rudi Balling, Charles Auffray. »Systems
medicine disease maps: community-driven comprehensive
representation of disease mechanisms«, npj Systems
Biology And Applications, 4 - (1) - 21, 10.1038/s41540018-0059-y

66. Theo Brillatz, Chiara Lauritano, Maxime Jacmin,
Supitcha Khamma, Laurence Marcourt, Davide Righi,
Giovanna Romano, Francesco Esposito, Adrianna Ianora,
Emerson F Queiroz, Jean-Luc Wolfender, Alexander
D Crawford. »Zebrafish-based identification of the
antiseizure nucleoside inosine from the marine diatom
Skeletonema marinoi.«, PLOS ONE, 13 - (4) - e0196195,
10.1371/journal.pone.0196195

59. Idil Hanci, Christoph Kamm, Marlieke Scholten,
Lorenzo P. Roncoroni, Yvonne Weber, Rejko Krüger,
Christian Plewnia, Alireza Gharabaghi, Daniel Weiss.
»Long-term effect of GPi-DBS in a patient with
generalized dystonia due to GLUT1 deficiency syndrome«,
Frontiers In Neurology, 9 - (MAY) - 381, 10.3389/
fneur.2018.00381
60. Samuel J Atkinson, Aleksander M Gontarczyk,
Abdullah Aa Alghamdi, Tim S Ellison, Robert T Johnson,
Wesley J Fowler, Benjamin M Kirkup, Bernardo C Silva,
Bronwen E Harry, Jochen G Schneider, Katherine
N Weilbaecher, Mette M Mogensen, Mark D Bass,
Maddy Parsons, Dylan R Edwards, Stephen D Robinson.
»The beta3-integrin endothelial adhesome regulates
microtubule-dependent cell migration.«, Embo Reports,
19 - (7) - 10.15252/embr.201744578
61. Peter Baumgarten, Johanna Quick-Weller, Florian
Gessler, Marlies Wagner, Julia Tichy, Marie-Therese
Forster, Christian Foerch, Volker Seifert, Michel
Mittelbronn, Christian Senft. »Pre- and early
postoperative GFAP serum levels in glioma and brain
metastases.«, Journal Of Neuro-Oncology, 139 - (3) - 541546, 10.1007/s11060-018-2898-1

67. Marek Ostaszewski, Stephan Gebel, Inna
Kuperstein, Alexander Mazein, Andrei Zinovyev, Ugur
Dogrusoz, Jan Hasenauer, Ronan M. T. Fleming, Nicolas
Le Novère, Piotr Gawron, Thomas Ligon, Anna Niarakis,
David Nickerson, Daniel Weindl, Rudi Balling, Emmanuel
Barillot, Charles Auffray, Reinhard Schneider.
»Community-driven roadmap for integrated disease
maps«, Briefings In Bioinformatics, 10.1093/bib/bby024
68. Martin Falcke, Mahsa Moein, Agne Tilunaite, Rüdiger
Thul, Alexander Skupin. »On the phase space structure
of IP3 induced Ca2+ signalling and concepts for predictive
modeling«, Chaos, 28 - (4) - 10.1063/1.5021073
69. Anne Grosse-Wilde, Rolf E Kuestner, Stephanie M
Skelton, Ellie MacIntosh, Aymeric Fouquier d‘Herouel,
Gokhan Ertaylan, Antonio Del Sol, Alexander Skupin,
Sui Huang. »Loss of inter-cellular cooperation by complete
epithelial-mesenchymal transition supports favorable
outcomes in basal breast cancer patients.«, Oncotarget,
9 - (28) - 20018-20033, 10.18632/oncotarget.25034
70. David Pamies, Anna Bal-Price, Christophe Chesne,
Sandra Coecke, Andras Dinnyes, Chantra Eskes, Regina
Grillari, Gerhard Gstraunthaler, Thomas Hartung, Paul
Jennings, Marcel Leist, Ulrich Martin, Robert Passier,
Jens C Schwamborn, Glyn N Stacey, Heidrun EllingerZiegelbauer, Mardas Daneshian. »Advanced Good Cell
Culture Practice for human primary, stem cell-derived and

organoid models as well as microphysiological systems.«,
Altex-Alternatives To Animal Experimentation, 35 - (3) 353-378, 10.14573/altex.1712221
71. Lidia Frejo, Alvaro Gallego-Martinez, Teresa Requena,
Eduardo Martin-Sanz, Juan Carlos Amor-Dorado, Andres
Soto-Varela, Sofia Santos-Perez, Juan Manuel EspinosaSanchez, Angel Batuecas-Caletrio, Ismael Aran, Jesus
Fraile, Marcos Rossi-Izquierdo, Jose Antonio LopezEscamez. »Proinflammatory cytokines and response
to molds in mononuclear cells of patients with Ménière
disease.«, Scientific Reports, 8 - (1) - 5974, 10.1038/
s41598-018-23911-4
72. Mahsa Moein, Kamil Grzyb, Teresa Gonçalves
Martins, Shinya Komoto, Francesca Peri, Alexander
Crawford, Aymeric Fouquier d‘Herouel, Alexander
Skupin. »CaSiAn: a Calcium Signaling Analyzer
tool.«, Bioinformatics, 34 - (17) - 3052-3054, 10.1093/
bioinformatics/bty281
73. Teresa Requena, Alvaro Gallego-Martinez, Jose A
Lopez-Escamez. »Bioinformatic Integration of Molecular
Networks and Major Pathways Involved in Mice Cochlear
and Vestibular Supporting Cells.«, Frontiers In Molecular
Neuroscience, 11 - 108, 10.3389/fnmol.2018.00108
74. Andrew E Laloo, Justin Wei, Dongbo Wang, Shaman
Narayanasamy, Inka Vanwonterghem, David Waite,
Jason Steen, Anne Kaysen, Anna Heintz-Buschart,
Qilin Wang, Benjamin Schulz, Amanda Nouwens, Paul
Wilmes, Philip Hugenholtz, Zhiguo Yuan, Philip L Bond.
»Mechanisms of Persistence of the Ammonia-Oxidizing
Bacteria Nitrosomonas to the Biocide Free Nitrous Acid.«,
Environmental Science & Technology, 52 - (9) - 53865397, 10.1021/acs.est.7b04273
75. Nikiforos A Alygizakis, Saer Samanipour, Juliane
Hollender, Maria Ibanez, Sarit Kaserzon, Varvara
Kokkali, Jan A van Leerdam, Jochen F Mueller, Martijn
Pijnappels, Malcolm J Reid, Emma L Schymanski,
Jaroslav Slobodnik, Nikolaos S Thomaidis, Kevin V
Thomas. »Exploring the Potential of a Global Emerging
Contaminant Early Warning Network through the Use of
Retrospective Suspect Screening with High-Resolution
Mass Spectrometry.«, Environmental Science &
Technology, 52 - (9) - 5135-5144, 10.1021/acs.est.8b00365
76. Emilie E.L. Muller, Karoline Faust, Stefanie Widder,
Malte Herold, Susana Martínez Arbas, Paul Wilmes.
»Using metabolic networks to resolve ecological
properties of microbiomes«, Current Opinion In Systems
Biology, 8 - 73-80, 10.1016/j.coisb.2017.12.004
77. Johan Thunberg, Johan Markdahl, Jorge
Gonçalves. »Dynamic controllers for column
synchronization of rotation matrices: A QR-factorization
approach«, Automatica, 93 - 20-25, 10.1016/j.
automatica.2018.03.023
78. Eugen Bauer, Ines Thiele. »From Network Analysis
to Functional Metabolic Modeling of the Human
Gut Microbiota.«, Msystems, 3 - (3) - 1-13, 10.1128/
mSystems.00209-17
79. Alvaro Gallego-Martinez, Juan Manuel EspinosaSanchez, Jose Antonio Lopez-Escamez. »Genetic
contribution to vestibular diseases.«, Journal Of
Neurology, 265 - (Suppl 1) - 29-34, 10.1007/s00415-0188842-7

80. Patrick May, Sabrina Pichler, Daniela Hartl, Dheeraj
R. Bobbili, Manuel Mayhaus, Christian Spaniol, Alexander
Kurz, Rudi Balling, Jochen G. Schneider, Matthias
Riemenschneider. »Rare ABCA7 variants in 2 German
families with Alzheimer disease«, Neurology. Genetics,
4 - (2) - e224, 10.1212/NXG.0000000000000224
81. Stephen J Holland, Lesley M Berghuis, Justin J King,
Lakshminarayan M Iyer, Katarzyna Sikora, Heather Fifield,
Sarah Peter, Emma M Quinlan, Fumiaki Sugahara,
Prashant Shingate, Ines Trancoso, Norimasa Iwanami,
Elena Temereva, Christine Strohmeier, Shigeru Kuratani,
Byrappa Venkatesh, Guillaume Evanno, L Aravind,
Michael Schorpp, Mani Larijani, Thomas Boehm.
»Expansions, diversification, and interindividual copy
number variations of AID/APOBEC family cytidine
deaminase genes in lampreys.«, Proceedings Of
The National Academy Of Sciences Of The United
States Of America, 115 - (14) - E3211-E3220, 10.1073/
pnas.1720871115
82. David Capper, David T W Jones, Martin Sill, Volker
Hovestadt, Daniel Schrimpf, Dominik Sturm, Christian
Koelsche, Felix Sahm, Lukas Chavez, David E Reuss,
Annekathrin Kratz, Annika K Wefers, Kristin Huang,
Kristian W Pajtler, Leonille Schweizer, Damian Stichel,
Adriana Olar, Nils W Engel, Kerstin Lindenberg, Patrick
N Harter, Anne K Braczynski, Karl H Plate, Hildegard
Dohmen, Boyan K Garvalov, Roland Coras, Annett
Holsken, Ekkehard Hewer, Melanie Bewerunge-Hudler,
Matthias Schick, Roger Fischer, Rudi Beschorner, Jens
Schittenhelm, Ori Staszewski, Khalida Wani, Pascale
Varlet, Melanie Pages, Petra Temming, Dietmar
Lohmann, Florian Selt, Hendrik Witt, Till Milde, Olaf
Witt, Eleonora Aronica, Felice Giangaspero, Elisabeth
Rushing, Wolfram Scheurlen, Christoph Geisenberger,
Fausto J Rodriguez, Albert Becker, Matthias Preusser,
Christine Haberler, Rolf Bjerkvig, Jane Cryan, Michael
Farrell, Martina Deckert, Jurgen Hench, Stephan Frank,
Jonathan Serrano, Kasthuri Kannan, Aristotelis Tsirigos,
Wolfgang Bruck, Silvia Hofer, Stefanie Brehmer, Marcel
Seiz-Rosenhagen, Daniel Hanggi, Volkmar Hans, Stephanie
Rozsnoki, Jordan R Hansford, Patricia Kohlhof, Bjarne
W Kristensen, Matt Lechner, Beatriz Lopes, Christian
Mawrin, Ralf Ketter, Andreas Kulozik, Ziad Khatib,
Frank Heppner, Arend Koch, Anne Jouvet, Catherine
Keohane, Helmut Muhleisen, Wolf Mueller, Ute Pohl,
Marco Prinz, Axel Benner, Marc Zapatka, Nicholas G
Gottardo, Pablo Hernaiz Driever, Christof M Kramm,
Hermann L Muller, Stefan Rutkowski, Katja von Hoff,
Michael C Fruhwald, Astrid Gnekow, Gudrun Fleischhack,
Stephan Tippelt, Gabriele Calaminus, Camelia-Maria
Monoranu, Arie Perry, Chris Jones, Thomas S Jacques,
Bernhard Radlwimmer, Marco Gessi, Torsten Pietsch,
Johannes Schramm, Gabriele Schackert, Manfred
Westphal, Guido Reifenberger, Pieter Wesseling,
Michael Weller, Vincent Peter Collins, Ingmar Blumcke,
Martin Bendszus, Jurgen Debus, Annie Huang, Nada
Jabado, Paul A Northcott, Werner Paulus, Amar Gajjar,
Giles W Robinson, Michael D Taylor, Zane Jaunmuktane,
Marina Ryzhova, Michael Platten, Andreas Unterberg,
Wolfgang Wick, Matthias A Karajannis, Michel
Mittelbronn, Till Acker, Christian Hartmann, Kenneth
Aldape, Ulrich Schuller, Rolf Buslei, Peter Lichter, Marcel
Kool, Christel Herold-Mende, David W Ellison, Martin
Hasselblatt, Matija Snuderl, Sebastian Brandner, Andrey
Korshunov, Andreas von Deimling, Stefan M Pfister.
»DNA methylation-based classification of central nervous
system tumours.«, Nature, 555 - (7697) - 469-74, 10.1038/
nature26000

f back to table of contents

• • • 49

83. Paul P. Jung, Zhi Zhang, Nicole Paczia, Christian
Jaeger, Tomasz Ignac, Patrick May, Carole L.
Linster. »Natural variation of chronological aging in the
Saccharomyces cerevisiae species reveals diet-dependent
mechanisms of life span control«, npj Aging And Mechanisms Of Disease, 4 - (1) - 3, 10.1038/s41514-018-0022-6
84. Nicole Salazar, Jeffrey C Carlson, Kexin Huang,
Yayue Zheng, Cecilia Oderup, Julia Gross, Andrew D
Jang, Thomas M Burke, Susanna Lewen, Alexander
Scholz, Serina Huang, Leona Nease, Jon Kosek, Michel
Mittelbronn, Eugene C Butcher, Hua Tu, Brian A Zabel.
»A Chimeric Antibody against ACKR3/CXCR7 in
Combination with TMZ Activates Immune Responses
and Extends Survival in Mouse GBM Models.«, Molecular
Therapy, 26 - (5) - 1354-1365, 10.1016/j.ymthe.2018.02.030
85. Srikanth Ravichandran, Alessandro Michelucci,
Antonio Del Sol. »Integrative Computational Network
Analysis Reveals Site-Specific Mediators of Inflammation
in Alzheimer‘s Disease.«, Frontiers In Physiology, 9 (MAR) - 154, 10.3389/fphys.2018.00154
86. Tiina Murtola, Atte Aalto, Jarmo Malinen, Daniel
Aalto, Martti Vainio. »Modal locking between vocal fold
oscillations and vocal tract acoustics«, Acta Acustica
United With Acustica, 104 - (2) - 323-327, 10.3813/
AAA.919175
87. P S Zeiner, J Zinke, D J Kowalewski, S Bernatz, J Tichy,
M W Ronellenfitsch, F Thorsen, A Berger, M T Forster,
A Muller, J P Steinbach, R Beschorner, J Wischhusen,
H M Kvasnicka, K H Plate, S Stefanovic, B Weide, M
Mittelbronn, P N Harter. »CD74 regulates complexity of
tumor cell HLA class II peptidome in brain metastasis and
is a positive prognostic marker for patient survival.«, Acta
Neuropathologica Communications, 6 - (1) - 18, 10.1186/
s40478-018-0521-5
88. Franz Maximilian Rasche, Ronny Rettig, Thomas Frese,
Wilma Gertrud Rasche, Filip Barinka, Guenter Roesl,
Frieder Keller, Tom H. Lindner, Jochen G. Schneider,
Joachim Beige, Thomas Ebert, Stephan Schiekofer.
»The Pituitary-Thyroid Axis and Prolactin Secretion in
Hemodialysis Patients in Two Endemic Regions of Eastern
Germany: Morphologic and laboratory abnormalities of
the thyroid gland in CKD5D patients«, Experimental And
Clinical Endocrinology & Diabetes, 126 - (6) - 349-356,
10.1055/s-0043-123184
89. Elizabeth Brunk, Swagatika Sahoo, Daniel C Zielinski,
Ali Altunkaya, Andreas Drager, Nathan Mih, Francesco
Gatto, Avlant Nilsson, German Andres Preciat
Gonzalez, Maike Kathrin Aurich, Andreas Prlic, Anand
Sastry, Anna D Danielsdottir, Almut Heinken, Alberto
Noronha, Peter W Rose, Stephen K Burley, Ronan M T
Fleming, Jens Nielsen, Ines Thiele, Bernhard O Palsson.
»Recon3D enables a three-dimensional view of gene
variation in human metabolism.«, Nature Biotechnology,
36 - (3) - 272-281, 10.1038/nbt.4072
90. Lisa Kramer, Christian Jager, Jean-Pierre Trezzi,
Doris M Jacobs, Karsten Hiller. »Quantification of
Stable Isotope Traces Close to Natural Enrichment in
Human Plasma Metabolites Using Gas ChromatographyMass Spectrometry.«, Metabolites, 8 - (1) - 10.3390/
metabo8010015

91. Marisa Flook, Jose A. Lopez Escamez. »Ménière’s
Disease: Genetics and the Immune System«, Current
Otorhinolaryngology Reports, 1-8, 10.1007/s40136-0180182-8
92. Sylvie Delhalle, Sebastian F N Bode, Rudi Balling,
Markus Ollert, Feng Q He. »A roadmap towards
personalized immunology.«, npj Systems Biology And
Applications, 4 - (1) - 9, 10.1038/s41540-017-0045-9
93. Andreas Husch, Mikkel V Petersen, Peter Gemmar,
Jorge Gonçalves, Niels Sunde, Frank Hertel.
»Post-operative deep brain stimulation assessment:
Automatic data integration and report generation.«, Brain
Stimulation, 11 - (4) - 863-866, 10.1016/j.brs.2018.01.031
94. Pablo Roman-Naranjo, Alvaro Gallego-Martinez,
Jose A Lopez Escamez. »Genetics of vestibular
syndromes.«, Current Opinion In Neurology, 31 - (1) - 105110, 10.1097/WCO.0000000000000519
95. Stella Blasel, Rieke Vorwerk, Makoto Kiyose, Michel
Mittelbronn, Uta Brunnberg, Hanns Ackermann,
Martin Voss, Patrick N Harter, Elke Hattingen. »New MR
perfusion features in primary central nervous system
lymphomas: pattern and prognostic impact.«, Journal
Of Neurology, 265 - (3) - 647-658, 10.1007/s00415-0188737-7
96. Tanja Eisemann, Barbara Costa, Jens Strelau, Michel
Mittelbronn, Peter Angel, Heike Peterziel. »An advanced
glioma cell invasion assay based on organotypic brain slice
cultures.«, BMC Cancer, 18 - (1) - 103, 10.1186/s12885018-4007-4
97. Meng Hu, Erik Muller, Emma L Schymanski,
Christoph Ruttkies, Tobias Schulze, Werner Brack, Martin
Krauss. »Performance of combined fragmentation
and retention prediction for the identification of
organic micropollutants by LC-HRMS.«, Analytical And
Bioanalytical Chemistry, 410 - (7) - 1931-1941, 10.1007/
s00216-018-0857-5
98. S B Larsen, Z Hanss, R Krüger. »The genetic
architecture of mitochondrial dysfunction in Parkinson‘s
disease.«, Cell And Tissue Research, 373 - (1) - 21-37,
10.1007/s00441-017-2768-8

Wei-ping Liao, Terence J O‘Brien, Sanjay M Sisodiya,
Stacey Cherny, Patrick Kwan, Larry Baum, Gianpiero
L Cavalleri, EPIGEN Consortium, EpiPGX Consortium.
»Genetic variation in CFH predicts phenytoininduced maculopapular exanthema in Europeandescent patients«, Neurology, 90 - (4) - 10.1212/
WNL.0000000000004853
101. Claudia Saraceno, Marcella Catania, Anna Paterlini,
Silvia Fostinelli, Miriam Ciani, Roberta Zanardini,
Giuliano Binetti, Giuseppe Di Fede, Paola Caroppo, Luisa
Benussi, Roberta Ghidoni, Silvia Bolognin. »Altered
Expression of Circulating Cdc42 in Frontotemporal Lobar
Degeneration.«, Journal Of Alzheimers Disease, 61 - (4) 1477-1483, 10.3233/JAD-170722
102. Dheeraj R Bobbili, Denis Lal, Patrick May, Eva
M Reinthaler, Kamel Jabbari, Holger Thiele, Michael
Nothnagel, Wiktor Jurkowski, Martha Feucht, Peter
Nurnberg, Holger Lerche, Fritz Zimprich, Roland
Krause, Bernd A Neubauer, Hannelore Steinbock, Birgit
Neophytou, Julia Geldner, Ursula Gruber-Sedlmayr,
Edda Haberlandt, Gabriel M Ronen, Janine Altmuller,
Thomas Sander, Rudi Balling, EUROEPINOMICS COGIE
Consortium, »Exome-wide analysis of mutational burden
in patients with typical and atypical Rolandic epilepsy.«,
European Journal Of Human Genetics, 26 - (2) - 258-264,
10.1038/s41431-017-0034-x
103. Jigisha Anupama, Margherita Francescatto, Farzana
Rahman, Nazeefa Fatima, Dan DeBlasio, Avinash Kumar
Shanmugam, Venkata Satagopam, Alberto Santos,
Pandurang Kolekar, Magali Michaut, Emre Guney. »The
ISCB Student Council Internship Program: Expanding
computational biology capacity worldwide.«, PLOS
Computational Biology, 14 - (1) - e1005802, 10.1371/
journal.pcbi.1005802
104. Cian J Lynch, Raquel Bernad, Isabel Calvo, Sandrina
Nobrega-Pereira, Sergio Ruiz, Nuria Ibarz, Ana MartinezVal, Osvaldo Grana-Castro, Gonzalo Gomez-Lopez,
Eduardo Andres-Leon, Vladimir Espinosa Angarica,
Antonio Del Sol, Sagrario Ortega, Oscar FernandezCapetillo, Enrique Rojo, Javier Munoz, Manuel Serrano.
»The RNA Polymerase II Factor RPAP1 Is Critical for
Mediator-Driven Transcription and Cell Identity.«, Cell
Reports, 22 - (2) - 396-410, 10.1016/j.celrep.2017.12.062

99. Jieqiang Wei, Silun Zhang, Antonio Adaldo, Johan
Thunberg, Xiaoming Hu, Karl H. Johansson. »Finite-Time
Attitude Synchronization with Distributed Discontinuous
Protocols«, IEEE Transactions On Automatic Control, 63 (10) - 3608-3615, 10.1109/TAC.2018.2797179

105. Pinar Alper, Khalid Belhajjame, Vasa Curcin,
Carole A. Goble. »Labelflow framework for annotating
workflow provenance«, Informatics, 5 - (1) - 10.3390/
informatics5010011

100. Mark McCormack, Hongsheng Gui, Andrés Ingason,
Doug Speed, Galen EB Wright, Eunice J Zhang, Rodrigo
Secolin, Clarissa Yasuda, Maxwell Kwok, Stefan Wolking,
Felicitas Becker, Sarah Rau, Andreja Avbersek, Kristin
Heggeli, Costin Leu, Chantal Depondt, Graeme J Sills,
Anthony G Marson, Pauls Auce, Martin J Brodie, Ben
Francis, Michael R Johnson, Bobby PC Koeleman,,
Pasquale Striano, Antonietta Coppola, Federico Zara,
Wolfram S Kunz, Josemir W Sander, Holger Lerche, Karl
Martin Klein, Sarah Weckhuysen, Martin Krenn, Lárus
J Gudmundsson, Kári Stefánsson, Roland Krause, Neil
Shear, Colin JD Ross, Norman Delanty, Munir Pirmohamed,
Bruce C Carleton, Fernando Cendes, Iscia Lopes-Cendes,

Report
1. Theodore Alexandrov, Sebastian Böcker, Pieter
Dorrestein, Emma Schymanski. »Computational
Metabolomics: Identification, Interpretation, Imaging«,
Dagstuhl Seminar 17491, Dagstuhl Reports, 7 - (12) 10.4230/DagRep.7.12.1

University of Luxembourg | Luxembourg Centre for Systems Biomedicine
7, avenue des Hauts-Fourneaux | L-4362 Esch-sur-Alzette | T. + 352 / 46 66 44-6973
e-mail: lcsb@uni.lu | www.uni.lu/lcsb
Realisation: scienceRELATIONS, Hannover/Berlin, Germany
Layout: www.spezial-kommunikation.de
All texts: scienceRELATIONS exept: 36, 37
All photos: scienceRELATIONS except: LCSB (8, 14, 24, 26, 36, 37), Victor Fischbach

* status in February 2019

** in bold, employees and former employees of the LCSB

(17), GEYO (21), Kamil Grzyb (22), M. Brumat (25, 31, 37), Sophie Margue/University of
Luxembourg 2018 (34), Olivimages (36, 37), Alyssa Meadows (36), Cover-collage based
on Jackin/Fotolia

50 • • •

f back to table of contents

• • • 51

