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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.

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).

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

Ubiquitous transitions

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 

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. 

Editorial
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.

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.

LCSB in brief

f back to table of contents
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LCSB’s 50th PhD student 

After successfully defending her thesis, Dr. Diana El Assal was 
unexpectedly handed a bottle of champagne. It turned out that she was 
the 50th 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.

2 • • •

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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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.

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 

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. 

An open arena for research
Directors’ Interview

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.

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”.

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 

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.

f back to table of contents
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Excellent career start in an 
interdisciplinary environment

PhD life

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.

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.

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 

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.

PhD student Alice Oldano

f back to table of contents
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We welcome the monster!
General Data Protection Regulation

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.

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.«

»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 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. The GDPR-team led by Dr. Regina Becker (4th. from right)

f back to table of contents
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Why neurons get too excited
Research on epilepsy

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. 

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«.

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.

Dr. Patrick May, Dr. Roland Krause, Dr. Alexander Skupin

f back to table of contents
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From computers to clinic
Computational Biology

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 multi-
stage process, it searches for specific 

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.«

Prof. Dr. Antonio del Sol and his research colleague 
Prof. Dr. Jens Schwamborn

f back to table of contents
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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.

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.

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. 

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. 

»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,« 

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.«

Infrastructure 
as a service

Research facilities 

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.

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.
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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.

RIKEN – Japanese cutting-edge 
research comes to Luxembourg

Strengthening international cooperation

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. 

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

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.«
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Enzymes in our sights
Enzymology & Metabolism 

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. 

»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. 

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 ana-
lysing 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 Esch-
sur-Alzette and by the Luxembourg 
National Research Fund (FNR).

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 

Dr. Carole Linster and Jean-François Conrotte 
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Joint forces to fight a 
pernicious disease

Visiting researcher at the LCSB

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 Lopez-
Escamez. 

The Spanish physician and neuro-
otologist – 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 

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).

Together with scientists at the LCSB, 
the neurologist is pursuing a promising 
line of research. The aim of Lopez-
Escamez, 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,« Lopez-
Escamez 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.

20 • • •

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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Calcium signals – 
democracy in cells

Integrative Cell Signalling

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 

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. 

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 

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 

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.«

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.

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

Researchers in boot camp
Training for researchers

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

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

including in biomedical research. But it is also bringing its own new challenges with it. 

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 multi-
day 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.«

5 years! 
It’s the Scienteens Lab’s anniversary

Scienteens Lab

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 

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, 

accompanied by their teacher, 

would be able to slip into the role 

of the scientist in the lab.« 

Her idea was a huge success, and 

demand for the new format has 

been increasing since then. 

The Scienteens Lab was born! 

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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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). 

26 • • •

Help for the brain pacemaker
Interventional Neuroscience

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 proce-
dure,« 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. 

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 

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.

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.«

Dr. Andreas Husch
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Gene networks – 
biological systems under 
constant observation

Systems Control

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 

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.« 

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 (NCER-
PD). »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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Prof. Dr Jorge Gonçalves

f back to table of contents



• • •30 • • • 31

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.

• • • 31

24/7: the Support Biotech Team
Research support

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.« 

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 

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.

Alexandra Ferraro, Christophe Bouillon, Monika Kanter and Arnaud Moschetta
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Bioinformatics Core

Prof. Dr. Reinhard Schneider

Artificial intelligence to predict the 
course of Parkinson’s disease

Scan the QR-Code 

To know more about the 

Bioinformatics Core projects

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.«

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.«

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«.
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Clean work and self-criticism – 
this way science goes ahead

Eco-Systems Biology

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.

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 2010-
15. »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 

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. 

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.«

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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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. 

•  •  •

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 

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. 

•  •  •

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 co-
organised 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. 

•  •  •

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

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

•  •  •

ParkinsonNet and pdp  
under the spotlight
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. 

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! 

•  •  •

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. 

•  •  •

Open day for study participants
For the third time, the team in charge 
of the Luxembourg Parkinson Study 
(NCER-PD) welcomed the study partic-
ipants 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! 

Events 2018
Short stories from the LCSB
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60+26+6+1+3+2+2 57+37+3+1+1+1

74+9+10+5+267+16+9+3+5
Private 
Foundations
Service Clubs
Corporate
Associations

Fundraising 

Donors

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

 

Cause

Facts and figures

2018 LCSB income (in kEUR) 2018 LCSB expenses (in kEUR)

14,486 (59.5%)

6,320 (25.9%)

1,497 (6.1%)

316 (1.3%)

498 (2.0%)

Wages
Operating expenses
Investments
Travel
Representation and registration
Sub-contracting

13,706 (57%)8,943 (37.2%)

869 (3.6%)

141 (0.6%)
150 (0.6%)

248 (1%)

67%16%

9%

5%

74%

10%

2%5%

9%

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

682 (2.8%)

594 (2.4%)

3%

National grants in 2016

Project acronym Programme LCSB responsible Project coordinator 
BIOMAP IMI-JU Reinhard Schneider Stephan Weidinger, University of Kiel, Germany
CIRCLES H2020 Societal Challenges Paul Wilmes Marco Candela, University of Bologna, Italy
CONNECT H2020 FET Proactive Jens Schwamborn Regina Luttge, Technical University Eindhoven, 

Netherlands
EUROoC H2020 Marie Sklodowska Curie Actions ITN Paul Wilmes Peter Loskill, Fraunhofer IGB, Germany
FAIRplus IMI-JU Reinhard Schneider Serena Scollen, ELIXIR-Hub, United Kingdom
PoLiMeR H2020 Marie Sklodowska Curie Actions ITN Ronan Fleming, Ines Thiele Barbara Bakker, Acedemisch Ziekenhuis 

Groningen, Netherlands
SinFonia H2020 Industrial Leadership Carole Linster Pablo Ivan Nikel, Denmark Technical University 
Smart4Health H2020 Societal Challenges Reinhard Schneider Ricardo Gonçalves, Uninova, Portugal
ENSEMBLE SNSF Sinergia Paul Wilmes Tom Battin, Ecole polytechnique fédérale de Lau-

sanne, Switzerland
ML4Microbiome COST Action Ines Thiele, Paul Wilmes Marcus Claesson, University College Cork, Ireland
nanoPD M-ERA.NET Jens Schwamborn Jeng-Shiung Jan, National Cheng Kung University, 

Taiwan
Treat-ION BMBF Roland Krause, Patrick May Holger Lerche, University of Tübingen, Germany

Project acronym Programme LCSB responsible Project coordinator 
(if applicable)

ECHIDNA FNR ATTRACT Emma Schymanski
1cFlux FNR ATTRACT Rejko Krüger, Christian Jäger Johannes Meiser, LIH
MICROH-DTU FNR PRIDE Paul Wilmes, Carole Linster, Patrick May, Jochen Schneider, 

Emma Schymanski, Ines Thiele
PARK-QC FNR PRIDE Jens Schwamborn, Antonio del Sol, Ronan Fleming, Anne 

Grünewald, Rejko Krüger, Carole Linster, Michel Mittelbronn, 
Reinhard Schneider, Alexander Skupin, Ines Thiele

DRIVEN FNR PRIDE Antonio del Sol, Jorge Gonçalves, Jochen Schneider, 
Alexander Skupin

Andreas Zilian, FSTC,  
University of Luxembourg

NAXDE FNR CORE Carole Linster
MAMaSyn-PD FNR INTER LEIR Rejko Krüger, Peter Barbuti
MOTASYN-PD FNR BRIDGES Rejko Krüger, Jens Schwamborn
Nutriomix FNR JUMP PoC Reinhard Schneider, Alberto Noronha
CycloPD FNR JUMP Pathfinder Jens Schwamborn, Javier Jarazo
HAPPY FNR JUMP Pathfinder Nicole Paczia, Carole Linster, Pranjul Shah
NutriOmix FNR JUMP Pathfinder Ines Thiele, Alberto Noronha
COSINUS FNR INTER Mobility Rudi Balling
CoMiMePa FNR AFR PhD Kristopher Schmit
DJ1-PDG FNR AFR PhD Pauline Mencke
TreCoDBS FNR AFR PhD Mehri Baniasadi
PD Symposium 2018 FNR RESCOM Reiko Krüger, Rudi Balling
SIOtoSYS FNR RESCOM Paul Wilmes  
Lab detectives FNR Science in Society Anne Grünewald  
Post it! FNR Science in Society Elisabeth John  
CoPImmunoPD Personalised Medicine Consortium Rejko Krüger, Patrick May Feng He, LIH
Metagenomics-
Encephalitis

Personalised Medicine Consortium Paul Wilmes Joël Mossong, LNS

MetPM Personalised Medicine Consortium Carole Linster, Rashi Halder Elisabeth Letellier, LSRU 
University of Luxembourg

European grants in 2018

Project acronym Programme LCSB responsible
PDplastic U.S. Department of Defense Jens Schwamborn
Mitochondrial 
biomarkers for PD

Michael J Fox Foundation Anne Grünewald Julia Fitzgerald, Hertie Institute for Clinical Brain 
Research, Germany

R01 Gut Liver Brain 
Axis in AD

U.S. National Institutes of Health
Ines Thiele

Rima Kaddurah-Daouk, Duke University, US

Discovery Projects Australian Research Council Emma Schymanski Kevin Thomas, University of Queensland (AUS)

International grants in 2018

National grants in 2018
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Interventional 
Neuroscience

(F. Hertel*)

Developmental 
& Cellular Biology

(J. Schwamborn)

Enviromental 
Cheminformatics

(E. Schymanski)

ELIXIR-LU
(R. Schneider)

Computational 
Biology

(A. del Sol)

Key performance indicators

Personnel

Research groups: 15 

PEARL (active): 2 (2*)

ATTRACT (active): 5 (2)

Total staff: 242

Externally funded staff: 131

PhD students: 52

Nationalities: 52

External competitive funding °

Total: 76.9 M EUR

Fundraising °

Total: 3.4 M EUR

Publications

Total publications: 138

Publications IF>10: 20

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

Cumulative number of publications°: 745

Innovation

Patents: 24 °

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

Spin-offs active: 4

Collaborations 

Collaborative projects active in 2018: >410

Industrial partners in active projects: 83

* one jointly with other national partners

° cumulative (2009-2018)

** based on WoS

Scientific advisory board 

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

LCSB organigram

Eco-Systems 
Biology

(P. Wilmes)

Enzymology 
& Metabolism

(C. Linster)

Medical Translational 
Research

(J. Schneider)

Integrative
Cell Signalling

(A. Skupin)

Molecular Systems 
Physiology 

(I. Thiele)

Systems 
Control

(J. Gonçalves)

Safety
• Safety & Biosafety
• Quality assurance & SOPs

Infrastructure
(N. Bonjean)

Equipment
• Instrument care & purchase
• Technology platforms

Logistics
• Laboratory supplies
• Sample shipment
• Technical support

Infrastructure
• Facility management  

& development
• Lab coordination

Operations
(A. Vogler)

Communication
• External & Internal  

communication
• Event management

Finance & Grants
• Budget planning,  

reporting & control
• Grants services

Fundraising
• Donor acquisitions 

& management
• Charity events

Shared UL Functions °
• HR, IP, DPO, etc

Innovation & Partnering
• Business Development & Legal
• Technology transfer

Management & Strategy
• Secretariat
• Strategic planning
• Process management

Scienteens Lab
• Curriculum development
• Outreach to schools

Research Strategy
(F. Meisch)

Director’s office
• Personal assistant
• Scientific officer

LCSB Director
(R. Balling)

Bioinformatics 
Core

(R. Schneider)

Biomedical
Data Science

(E. Glaab)

Clinical & Experimental 
Neuroscience

(R. Krüger)

Molecular &
Functional Neurobiology

(A. Grünewald)

Neuropathology
(M. Mittelbronn**)

Scientific central services

Animal facilities 
Aquatics & Rodents

(R. Balling)

Bioinformatics 
services

(R. Schneider)

Imaging
(A. Skupin)

Metabolomics
(C. Linster)

Sequencing
(P. Wilmes)

Experimental Groups Medical Groups Computational Groups Scientific services Support Groups

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

UL department
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84+1+2+2+10+1

USA 
53 projects (4*)

Canada 
4 projects (1*)

Argentina
3 projects (1*)

Peru
1 project*

Brazil
3 projects (1*)

LCSB collaborations

Germany  
124 projects (26*)

Estonia 
2 projects*

Faroe Islands
1 project* Norway 

10 projects (6*)

Israel 
9 projects (2*)

Finland  
6 projects (3*)

Greece 
4 projects (3*)

Nigeria 
1 project*

Italy
16 projects (7*)

Slovenia
1 project

Sweden
12 projects (6*)

Luxembourg 
158 projects (21*)

India 
2 projects (1*)

China  
3 projects (1*)

Russia 
4 projects (1*)

Japan 
8 projects (2*)

Korea 
1 project*

Taiwan
3 projects (1*)

UK 
28 projects (13*)

France 
20 projects (10*)

Spain
16 projects (8*)

Portugal
6 projects (2*) 

Poland  
2 projects (1*)

Netherlands 
30 projects (14*)

Denmark
7 projects (5*)

Belgium
15 projects (9*)

Switzerland
19 projects (7*)

Austria  
7 projects (5*)

Hungary 
4 projects (2*)

Romania 
1 project*

* Project within a 
multinational consortium

Ireland
5 projects (4*)

Singapore 
1 projects*

New Zealand 
1 project*

Australia 
7 projects (3*) 

South Africa
2 projects (1*)

Awards 2018

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

Tunisia
1 project*

Turkey
1 project*

Staff categories 2018

46+14+22+18112 (46%)

44 (18%)

53 (22%)
Researcher

Management & Admin

PhD student

Technician33 (14%)

Staff origins

205 (84.7%)

24 (9.9%)

3 (1.2%)
5 (2.1%)

4 (1.7%)

Europe
Africa
North America
South America
Asia
Oceania

1 (0.4%)

United Arab Emirates 
1 project

Slovakia  
1 project*

Czech Republik 
1 project*

Cyprus
1 project*

78+5+10+7 508 (78%)65 (10%)

46 (7%)

Collaboration partners

32 (5%)

Academic

Mixed

Industry

Hospital

Belarus 
1 project
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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 - 279-
291, 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, 10.1007/978-3-
319-91641-5_9

4. Janine Habier, Patrick May, Anna Heintz-
Buschart, Anubrata Ghosal, Anke K Wienecke-
Baldacchino, 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, 10.1007/978-1-
4939-7634-8_13

5. Andrzej Mizera, Jun Pang, Hongyang Qu, Qixia Yuan. 
»ASSA-PBN 3.0: Analysing Context-Sensitive Probabilistic 
Boolean Networks«, Lecture Notes in Computer Science, 
11095 LNBI - 277-284, 10.1007/978-3-319-99429-1_16

6. Humberto De Vitto, Roberta Palorini, Giuseppina 
Votta, Ferdinando Chiaradonna. »Mitochondria 
in focus: Targeting the cell-death mechanism«, 
Apoptosis and Beyond: The Many Ways Cells Die, 13-47, 
10.1002/9781119432463.ch2

Conference Proceedings

1. Soumya Paul, Cui Su, Jun Pang, Andrzej Mizera.  
»A Decomposition-based Approach towards the 
Control of Boolean Networks«, ACM-BCB 2018 - 
Proceedings of the 2018 ACM International Conference 
on Bioinformatics, Computational Biology, and Health 
Informatics, 11-20, 10.1145/3233547.3233550

2. Junyang Jin, Ye Yuan, Wei Pan, Claire Tomlin, Alex A. 
Webb, Jorge Gonçalves. »Identification of nonlinear 
sparse networks using sparse Bayesian learning«, 
2017 IEEE 56th Annual Conference on Decision and 
Control, CDC 2017, 2018-January - 6481-6486, 10.1109/
CDC.2017.8264636

3. Johan Thunberg, Florian Bernard, Jorge 
Gonçalves. »Distributed synchronization of Euclidean 
transformations with guaranteed convergence«, 
2017 IEEE 56th Annual Conference on Decision and 
Control, CDC 2017, 2018-January - 3757-3762, 10.1109/
CDC.2017.8264211

4. Johan Markdahl, Nicolo Colombo, Johan Thunberg, 
Jorge Gonçalves. »Experimental design trade-offs for 
gene regulatory network inference: An in silico study of 
the yeast Saccharomyces cerevisiae cell cycle«, 2017 IEEE 
56th Annual Conference on Decision and Control, CDC 
2017, 2018-January - 423-428, 10.1109/CDC.2017.8263701

5. Zuogong Yue, Johan Thunberg, Lennart Ljung, 
Jorge Gonçalves. »On definition and inference of 
nonlinear Boolean dynamic networks«, 2017 IEEE 56th 
Annual Conference on Decision and Control, CDC 2017, 
2018-January - 429-434, 10.1109/CDC.2017.8263702
 
6. Federico Baldini, Almut Heinken, Laurent 
Heirendt, Stefania Magnusdottir, Ronan M T Fleming, 
Ines Thiele. »The Microbiome Modeling Toolbox: 
from microbial interactions to personalized microbial 
communities.«, Bioinformatics, 10.1093/bioinformatics/
bty941

7. Silvia Bolognin, Marie Fossépré, Xiaobing Qing, 
Javier Jarazo, Janez Ščančar, Edinson Lucumi Moreno, 
Sarah L. Nickels, Kobi Wasner, Nassima Ouzren, 
Jonas Walter, Anne Grünewald, Enrico Glaab, Luis 
Salamanca, Ronan M.T. Fleming, Paul M.A. Antony, 
Jens C. Schwamborn. »3D Cultures of Parkinson‘s 
Disease-Specific Dopaminergic Neurons for High Content 
Phenotyping and Drug Testing«, Advanced Science, 6 - (1) 
- 1800927, 10.1002/advs.201800927

8. Tanja Eisemann, Barbara Costa, Patrick N Harter, 
Wolfgang Wick, Michel Mittelbronn, Peter Angel, 
Heike Peterziel. »Podoplanin expression is a prognostic 
biomarker but may be dispensable for the malignancy of 
glioblastoma.«, Neuro-Oncology, 10.1093/neuonc/noy184

9. Geraldine Hipp, Michel Vaillant, Nico J Diederich, 
Kirsten Roomp, Venkata P Satagopam, Peter Banda, 
Estelle Sandt, Kathleen Mommaerts, Sabine K 
Schmitz, Laura Longhino, Alexandra Schweicher, Anne-
Marie Hanff, Beatrice Nicolai, Pierre Kolber, Dorothea 
Reiter, Lukas Pavelka, Sylvia Binck, Claire Pauly, 
Lars Geffers, Fay Betsou, Manon Gantenbein, Jochen 
Klucken, Thomas Gasser, Michele T Hu, Rudi Balling, 
Rejko Krüger. »The Luxembourg Parkinson‘s Study: A 
Comprehensive Approach for Stratification and Early 
Diagnosis.«, Frontiers In Aging Neuroscience, 10 - 326, 
10.3389/fnagi.2018.00326

10. Alberto Noronha, Jennifer Modamio, Yohan 
Jarosz, Elisabeth Guerard, Nicolas Sompairac,  
German Preciat, Anna Drofn Danielsdottir, Max 
Krecke, Diane Merten, Hulda S Haraldsdottir, 
Almut Heinken, Laurent Heirendt, Stefania 
Magnusdottir, Dmitry A Ravcheev, Swagatika Sahoo, 
Piotr Gawron, Lucia Friscioni, Beatriz Garcia, Mabel 
Prendergast, Alberto Puente, Mariana Rodrigues, 
Akansha Roy, Mouss Rouquaya, Luca Wiltgen, 
Alise Zagare, Elisabeth John, Maren Krueger, 
Inna Kuperstein, Andrei Zinovyev, Reinhard Schneider, 
Ronan M T Fleming, Ines Thiele. »The Virtual 
Metabolic Human database: integrating human and gut 
microbiome metabolism with nutrition and disease.«, 
Nucleic Acids Research, 47 - (D1) - D614-D624, 10.1093/
nar/gky992

11. Joanne Trinh, Florentine M J Zeldenrust, Jana Huang, 
Meike Kasten, Susen Schaake, Sonja Petkovic, Harutyun 
Madoev, Anne Grünewald, Shahad Almuammar, Inke R 
Konig, Christina M Lill, Katja Lohmann, Christine Klein, 

Connie Marras. »Genotype-phenotype relations for 
the Parkinson‘s disease genes SNCA, LRRK2, VPS35: 
MDSGene systematic review.«, Movement Disorders, 33 - 
(12) - 1857-1870, 10.1002/mds.27527

12. Lisa-Marie Niestroj, Juanjiangmeng Du, Michael 
Nothnagel, Patrick May, Aarno Palotie, Mark J Daly, 
Peter Nurnberg, Ingmar Blumcke, Dennis Lal. »Guideline-
based and bioinformatic reassessment of lesion-
associated gene and variant pathogenicity in focal human 
epilepsies.«, Epilepsia, 59 - (11) - 2145-2152, 10.1111/
epi.14579

13. Tina Harmuth, Caroline Prell-Schicker, Jonasz J. 
Weber, Frank Gellerich, Claudia Funke, Stefan Drießen, 
Janine C.D. Magg, Guido Krebiehl, Hartwig Wolburg, 
Stefanie N. Hayer, Stefan Hauser, Rejko Krüger, 
Ludger Schöls, Olaf Riess, Jeannette Hübener-Schmid. 
»Mitochondrial Morphology, Function and Homeostasis 
Are Impaired by Expression of an N-terminal Calpain 
Cleavage Fragment of Ataxin-3«, Frontiers In Molecular 
Neuroscience, 11 - 368, 10.3389/fnmol.2018.00368

14. Mehedi Hassan, Aishwarya Alex Namasivayam, Dan 
DeBlasio, Nazeefa Fatima, Benjamin Siranosian, R Gonzalo 
Parra, Bart Cuypers, Sayane Shome, Alexander Miguel 
Monzon, Julien Fumey, Farzana Rahman. »Reflections on 
a journey: a retrospective of the ISCB Student Council 
symposium series.«, Bmc Bioinformatics, 19 - (Suppl 12) - 
347, 10.1186/s12859-018-2369-x

15. Simon Gutbier, Patrick May, Sylvie Berthelot, 
Abhimanyu Krishna, Timo Trefzer, Mehri Behbehani, 
Liudmila Efremova, Johannes Delp, Gerhard Gstraunthaler, 
Tanja Waldmann, Marcel Leist. »Major changes of 
cell function and toxicant sensitivity in cultured cells 
undergoing mild, quasi-natural genetic drift.«, Archives 
Of Toxicology, 92 - (12) - 3487-3503, 10.1007/s00204-018-
2326-5

16. Jorge Domínguez-Andrés, Boris Novakovic, Yang Li, 
Brendon P. Scicluna, Mark S. Gresnigt, Rob J.W. Arts, 
Marije Oosting, Simone J.C.F.M. Moorlag, Laszlo A. Groh, 
Jelle Zwaag, Rebecca M. Koch, Rob ter Horst, Leo A.B. 
Joosten, Cisca Wijmenga, Alessandro Michelucci, 
Tom van der Poll, Matthijs Kox, Peter Pickkers, Vinod 
Kumar, Henk Stunnenberg, Mihai G. Netea. »The 
Itaconate Pathway Is a Central Regulatory Node Linking 
Innate Immune Tolerance and Trained Immunity«, 
Cell Metabolism, 29 - (1) - 211-220.e5, 10.1016/j.
cmet.2018.09.003

17. Andrzej Mizera, Jun Pang, Qixia Yuan. »GPU-
accelerated steady-state computation of large 
probabilistic Boolean networks«, Formal Aspects Of 
Computing, pp 1-20, 10.1007/s00165-018-0470-6

18. Fozia Noor, Anne Kaysen, Paul Wilmes, Jochen G 
Schneider. »The Gut Microbiota and Hematopoietic Stem 
Cell Transplantation: Challenges and Potentials.«, Journal 
Of Innate Immunity, 1-11, 10.1159/000492943

19. Eric W. Deutsch, Yasset Perez-Riverol, Robert 
J. Chalkley, Mathias Wilhelm, Stephen Tate, Timo 
Sachsenberg, Mathias Walzer, Lukas Käll, Bernard 
Delanghe, Sebastian Böcker, Emma L. Schymanski, 
Paul Wilmes, Viktoria Dorfer, Bernhard Kuster, Pieter Jan 
Volders, Nico Jehmlich, Johannes P.C. Vissers, Dennis W. 
Wolan, Ana Y. Wang, Luis Mendoza, Jim Shofstahl, Andrew 
W. Dowsey, Johannes Griss, Reza M. Salek, Steffen 
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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.
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Neumann, Pierre Alain Binz, Henry Lam, Juan Antonio 
Vizcaíno, Nuno Bandeira, Hannes Röst. »Expanding the 
Use of Spectral Libraries in Proteomics«, Journal Of 
Proteome Research, 17 - (12) - 4051-4060, 10.1021/acs.
jproteome.8b00485

20. Adriano Barbosa-Silva, Dorina Bratfalean, Wei 
Gu, Venkata Satagopam, Paul Houston, Lauren B 
Becnel, Serge Eifes, Fabien Richard, Andreas Tielmann, 
Sascha Herzinger, Kavita Rege, Rudi Balling, Paul 
Peeters, Reinhard Schneider. »Presenting and Sharing 
Clinical Data using the eTRIKS Standards Master Tree for 
tranSMART.«, Bioinformatics, 10.1093/bioinformatics/
bty809

21. Jarlei Fiamoncini, Milena Rundle, Helena Gibbons, E. 
Louise Thomas, Kerstin Geillinger-Kästle, Diana Bunzel, 
Jean Pierre Trezzi, Yoana Kiselova-Kaneva, Suzan 
Wopereis, Judith Wahrheit, Sabine E. Kulling, Karsten 
Hiller, Denise Sonntag, Diana Ivanova, Ben Van Ommen, 
Gary Frost, Lorraine Brennan, Jimmy Bell, Hannelore 
Daniel. »Plasma metabolome analysis identifies distinct 
human metabotypes in the postprandial state with 
different susceptibility to weight loss-mediated metabolic 
improvements«, Faseb Journal, 32 - (10) - 5447-5458, 
10.1096/fj.201800330R

22. Wilmes Paul, Calatayud Marta, Van de Wiele 
Tom. »Resolving host-microbe interactions in the gut: 
the promise of in vitro models to complement in vivo 
research.«, Current Opinion In Microbiology, 44 - 28-33, 
10.1016/j.mib.2018.07.001

23. Clement Frainay, Emma L Schymanski, Steffen 
Neumann, Benjamin Merlet, Reza M Salek, Fabien 
Jourdan, Oscar Yanes. »Mind the Gap: Mapping Mass 
Spectral Databases in Genome-Scale Metabolic Networks 
Reveals Poorly Covered Areas.«, Metabolites, 8 - (3) - 51, 
10.3390/metabo8030051

24. Anne Grünewald, Kishore R Kumar, Carolyn M Sue. 
»New insights into the complex role of mitochondria in 
Parkinson‘s disease.«, Progress In Neurobiology, 10.1016/j.
pneurobio.2018.09.003

25. Raquel Pinho, Isabel Paiva, Kristina Gotovac Jercic, 
Luis Fonseca-Ornelas, Ellen Gerhardt, Christiane 
Fahlbusch, Paula Garcia-Esparcia, Cemil Kerimoglu,  
Maria A S Pavlou, Anna Villar-Pique, Eva Szego, Tomas 
Lopes da Fonseca, Francesca Odoardi, Szabolcs 
Soeroes, Ana Cristina Rego, Wolfgang Fischle, Jens C 
Schwamborn, Thomas Meyer, Sebastian Kugler, Isidre 
Ferrer, Johannes Attems, Andre Fischer, Stefan Becker, 
Markus Zweckstetter, Fran Borovecki, Tiago F Outeiro.  
»Nuclear localization and phosphorylation modulate 
pathological effects of alpha-synuclein.«,  
Human Molecular Genetics, 28 - (1) - 31-50, 10.1093/ 
hmg/ddy326

26. Ioannis Tzortzis, Christoforos N. Hadjicostis, Laurent 
Mombaerts. »Reconstruction of gene regulatory 
networks using an error filtering learning scheme«, 55th 
Annual Allerton Conference on Communication, Control, 
and Computing, Allerton 2017, 2018-January - 244-251, 
10.1109/ALLERTON.2017.8262744

27. Maria Biryukov, Valentin Grouès, Venkata 
Satagopam, Reinhard Schneider. »BioKB - Text Mining 
and Semantic Technologies for Biomedical Content 
Discovery«, CEUR Workshop Proceedings, 2042 -

Editorial

1. Alessandro Michelucci, Michel Mittelbronn, Diego 
Gomez-Nicola. »Microglia in health and disease: A unique 
immune cell population«, Frontiers In Immunology, 9 - 
(AUG) - 1779, 10.3389/fimmu.2018.01779

Peer-reviewed articles

1. Maria Angeliki S. Pavlou, Luc Grandbarbe, Noel J. 
Buckley, Simone P. Niclou, Alessandro Michelucci. 
»Transcriptional and epigenetic mechanisms underlying 
astrocyte identity«, Progress In Neurobiology, 10.1016/j.
pneurobio.2018.12.007

2. K. I. W. Kane, E. Lucumi Moreno, C. M. Lehr, S. Hachi, 
R. Dannert, R. Sanctuary, C. Wagner, R.M.T. Fleming, J. 
Baller. »Determination of the rheological properties of 
Matrigel for optimum seeding conditions in microfluidic 
cell cultures«, Aip Advances, 8 - (12) - 10.1063/1.5067382

3. Andreas Keller, Tobias Fehlmann, Thomas Laufer, 
Christina Backes, Mustafa Kahramann, Julia Alles, Ulrike 
Fischer, Marie Minet, Nicole Ludwig, Fabian Kern, Tim 
Kehl, Valentina Galata, Aneta Dusterloh, Hannah Schrors, 
Jochen Kohlhaas, Robert Bals, Hanno Huwer, Lars Geffers, 
Rejko Krüger, Rudi Balling, Hans-Peter Lenhof, Eckart 
Meese. »Large-scale validation of miRNAs by disease 
association, evolutionary conservation and pathway 
activity.«, Rna Biology, 10.1080/15476286.2018.1559689

4. Herbert Oberacher, Vera Reinstadler, Marco 
Kreidl, Michael A Stravs, Juliane Hollender, Emma L 
Schymanski. »Annotating Nontargeted LC-HRMS/MS 
Data with Two Complementary Tandem Mass Spectral 
Libraries.«, Metabolites, 9 - (1) - 10.3390/metabo9010003

5. Nicole J Van Bergen, Yiran Guo, Julia Rankin, Nicole 
Paczia, Julia Becker-Kettern, Laura S Kremer, Angela 
Pyle, Jean-François Conrotte, Carolyn Ellaway, Peter 
Procopis, Kristina Prelog, Tessa Homfray, Julia Baptista, 
Emma Baple, Matthew Wakeling, Sean Massey, Daniel 
P Kay, Anju Shukla, Katta M Girisha, Leslie E S Lewis, 
Saikat Santra, Rachel Power, Piers Daubeney, Julio 
Montoya, Eduardo Ruiz-Pesini, Reka Kovacs-Nagy, Martin 
Pritsch, Uwe Ahting, David R Thorburn, Holger Prokisch, 
Robert W Taylor, John Christodoulou, Carole L Linster, 
Sian Ellard, Hakon Hakonarson. »NAD(P)HX dehydratase 
(NAXD) deficiency: a novel neurodegenerative disorder 
exacerbated by febrile illnesses.«, Brain, 142 - (1) - 50-58, 
10.1093/brain/awy310

6. Jochen Klucken, Rejko Krüger, Peter Schmidt, 
Bastiaan R Bloem. »Management of Parkinson‘s Disease 
20 Years from Now: Towards Digital Health Pathways.«, 
Journal Of Parkinsons Disease, 8 - (s1) - S85-S94, 
10.3233/JPD-181519

7. J B Legradi, C Di Paolo, M H S Kraak, H G van der Geest, 
E L Schymanski, A J Williams, M M L Dingemans, R 
Massei, W Brack, X Cousin, M-L Begout, R van der Oost, A 
Carion, V Suarez-Ulloa, F Silvestre, B I Escher, M Engwall, 
G Nilen, S H Keiter, D Pollet, P Waldmann, C Kienle, I 
Werner, A-C Haigis, D Knapen, L Vergauwen, M Spehr, W 
Schulz, W Busch, D Leuthold, S Scholz, C M Vom Berg, N 
Basu, C A Murphy, A Lampert, J Kuckelkorn, T Grummt, 
H Hollert. »An ecotoxicological view on neurotoxicity 
assessment.«, Environmental Sciences Europe, 30 - (1) - 
46, 10.1186/s12302-018-0173-x

8. Deborah Gerard, Florian Schmidt, Aurelien Ginolhac, 
Martine Schmitz, Rashi Halder, Peter Ebert, Marcel H 
Schulz, Thomas Sauter, Lasse Sinkkonen. »Temporal 
enhancer profiling of parallel lineages identifies AHR and 
GLIS1 as regulators of mesenchymal multipotency.«, 
Nucleic Acids Research, 10.1093/nar/gky1240

9. Stephan Christel, Malte Herold, Sören Bellenberg, 
Antoine Buetti-Dinh, Mohamed El Hajjami, Igor V. Pivkin, 
Wolfgang Sand, Paul Wilmes, Ansgar Poetsch, Mario 
Vera, Mark Dopson. »Weak iron oxidation by Sulfobacillus 
thermosulfidooxidans maintains a favorable redox 
potential for chalcopyrite bioleaching«, Frontiers In 
Microbiology, 9 - (DEC) - 3059, 10.3389/fmicb.2018.03059

10. Bettina Linnartz-Gerlach, Liviu-Gabriel Bodea, 
Christine Klaus, Aurelien Ginolhac, Rashi Halder, Lasse 
Sinkkonen, Jochen Walter, Marco Colonna, Harald 
Neumann. »TREM2 triggers microglial density and age-
related neuronal loss.«, Glia, 67 - (3) - 539-550, 10.1002/
glia.23563

11. Bassel Abou-Khalil, Pauls Auce, Andreja Avbersek, 
Melanie Bahlo, David J. Balding, Thomas Bast, Larry 
Baum, Albert J. Becker, Felicitas Becker, Bianca Berghuis, 
Samuel F. Berkovic, Katja E. Boysen, Jonathan P. Bradfield, 
Lawrence C. Brody, Russell J. Buono, Ellen Campbell, 
Gregory D. Cascino, Claudia B. Catarino, Gianpiero L. 
Cavalleri, Stacey S. Cherny, Krishna Chinthapalli, Alison J. 
Coffey, Alastair Compston, Antonietta Coppola, Patrick 
Cossette, John J. Craig, Gerrit Jan de Haan, Peter De 
Jonghe, Carolien G.F. de Kovel, Norman Delanty, Chantal 
Depondt, Orrin Devinsky, Dennis J. Dlugos, Colin P. 
Doherty, Christian E. Elger, Johan G. Eriksson, Thomas 
N. Ferraro, Martha Feucht, Ben Francis, Andre Franke, 
Jacqueline A. French, Saskia Freytag, Verena Gaus, Eric B. 
Geller, Christian Gieger, Tracy Glauser, Simon Glynn, David 
B. Goldstein, Hongsheng Gui, Youling Guo, Kevin F. Haas, 
Hakon Hakonarson, Kerstin Hallmann, Sheryl Haut, Erin L. 
Heinzen, Ingo Helbig, Christian Hengsbach, Helle Hjalgrim, 
Michele Iacomino, Andrés Ingason, Jennifer Jamnadas-
Khoda, Michael R. Johnson, Reetta Kälviäinen, Anne Mari 
Kantanen, Dalia Kasperavičiūte, Dorothee Kasteleijn-
Nolst 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
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