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About Mind the Brain
“Mind the Brain” - an exhibition where art meets science - 
consists of 10 giant brain sculptures throughout the city centre 
of Luxembourg, from 15 September until 6 October 2019.

This exhibition celebrates the 10th anniversary of the University’s 
Luxembourg Centre for Systems Biomedicine (LCSB), an 
important milestone for biomedical research in Luxembourg. 
For this occasion, each brain sculpture is painted by a renowned 
Luxembourgish artist and represents a research area of the 
LCSB. The brains are for sale: half of the revenues will go to the 
artists and the other half will support a research project in the 
field of neurodegenerative diseases.

Take a walk amonst these works of art and dive into the secret 
world of the human brain!

With the support of
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10 years “Accelerating Biomedicine”
The brain is the most intriguing and complex organ of the human 
body. As the center of the nervous system, it controls all vital 
bodily functions and enables thinking, speaking, decision-making, 
the coordination of movements as well as perception and reaction 
to sensory input. Many aspects of the brain’s function in health 
and disease are still poorly understood.

For 10 years, the LCSB has been bringing together the best 
“brains” from all over the world to solve today’s burning questions 
about brain diseases. Some of our talents have studied biology 
or medicine, others mathematics, computer science or physics. 
Combining people with different backgrounds and expertise into 
one interdisciplinary team creates more than the sums of its 
parts and helps us find creative solutions to complex problems.

Let us take you on a journey through the brain and how we do 
research to solve its diseases! 

Thomas Iser

Square Jan Palach

For more information: https://mindthebrain.lu/1

Parkinson’s disease – from mechanisms to 
patient care 
Parkinson’s is the second most common neurodegenerative 
disease. It leads to symptoms like trembling, stiffness and 
general slowness of movements. Both genetic and environmental 
factors are thought to play a pivotal role but how exactly they 
trigger the disease is not clearly understood yet.

At the LCSB, Parkinson’s disease is at the core of our research. 
Using the combined expertise of our team, we look at it from 
all angles to understand the mechanisms behind this disease. 
Within the Luxembourg Parkinson Study (NCER-PD), we conduct 
research together with our partners in order to find new ways to 
earlier diagnose and better treat the disease. First results show 
promising differences in the molecular content of the blood and 
composition of the microbial community in the gut of patients. 

We have also established ParkinsonNet Luxembourg. This 
integrated healthcare network facilitates the information 
exchange between the different healthcare disciplines, as well as 
training professionals involved in the treatment of patients with 
Parkinson’s disease. 

Frank Jons

Place de Bruxelles (next to Pont Adolphe)

For more information: https://mindthebrain.lu/2

Environment and diseases
Every day we are constantly exposed to chemicals in our 
environment – be it traffic exhaust, pesticides sprayed on the 
fields or household cleaning agents. At the LCSB, we want to 
understand how the environment influences health and disease 
- but this is not an easy task! The environment is incredibly 
complex, with over 125 million chemicals registered in the largest 
chemical registry and over 70,000 in household use alone. It 
requires a lot of detective work from our scientists to understand 
which chemicals are the ‘good’ or ‘bad guys’ for a given disease. 

In a given sample our scientists can identify thousands of known 
molecules, but the vast majority of chemicals is still unknown. 
Using special computational techniques, we constantly strive 
to increase the number of chemicals we can identify in our 
environment or in human samples (e.g. in blood, urine or hair). 
This is essential to better understand their toxicity and their role 
in diseases.

Marc Pierrard

Cathédrale Notre-Dame

For more information: https://mindthebrain.lu/3

Epilepsy – when the brain fires to much
In our brain 100 billion of neurons form connections and 
communicate with one another. Usually, the brain’s activity is 
in balance. However, if two brain regions activate each other 
continuously, thereby becoming hypersynchronized, people 
experience seizures. Depending on the brain regions affected, 
seizures can vary widely in form. People with epilepsy experience 
unprovoked seizures, although everybody could be affected by 
seizures caused for instance by long periods without sleep or 
severe dehydration. Treatment with medications can control 
seizures in some but not all patients.

At the LCSB, researchers investigate epilepsy on different levels: 
we perform genetic analysis in search of the disease origin; we 
analyse the molecular and cellular problems that causes nerve 
cells to fire abnormally; and we develop algorithms to identify 
early warning signals that predict when a seizure is going to 
happen. This gives us a unique opportunity to unravel the causes 
of epilepsies and develop future therapies that tackle them right 
at their core. 

Eric Mangen

Cité Judiciaire

For more information: https://mindthebrain.lu/4
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Stem cells and regenerative medicine
The most complex organ in humans is the brain and much about 
it is yet to be discovered. Ideally, researchers would directly 
study the human brain, but this is often technically or ethically 
impossible. Therefore, our scientists need to find alternative 
ways to conduct research on the brain.

LCSB researchers have succeeded in turning human stem cells 
derived from skin samples into tiny, three-dimensional, brain-
like cultures. They behave very similarly to cells in the human 
midbrain, the part of the brain that degenerates in Parkinson’s 
disease. Using skin samples from individual patients, these “mini-
brains” can be used to study the causes of Parkinson’s disease 
and how it could be effectively treated.

Being able to convert one type of cell into another - for instance 
transforming a skin cell into a nerve cell - is very useful for 
researchers. This is why the main research focus of Prof. 
Antonio del Sol Mesa and his team is to find out which molecular 
factors need to be changed to induce the conversion. Using 
computational modelling, they search for specific genes that 
characterise different cell types and design cocktails of chemical 
compounds that trigger cellular conversion and could ultimately 
be used for regenerative medicine.

Daniel Mac Lloyd

Place Clairefontaine

For more information: https://mindthebrain.lu/5

Microbiome – the world within us
Did you know that roughly 1.5kg of microbes from more than 
1,000 different species live in our guts? Not only do they live 
there, they also have a profound impact on our health. When 
we are healthy, the different kind of microbes live in balance. 
However, if certain types of bacteria become more abundant 
than others, the balance is disturbed and diseases may arise. At 
the LCSB, we want to find out how such an imbalance can trigger 
different types of diseases and which microbes are involved. 

Recently, our scientists found profound differences in the 
microbiome in many diseases. But does this change in microbes 
triggers the disease or is it rather a consequence of the disease? 
To answer this “chicken or egg” problem, our scientists have 
developed HuMiX, an artificial gut-on-a-chip. With this device, 
we can culture different types of microbes together with human 
cells from the gut and hence analyse in detail their effect directly 
on the health of the gut. 

Alain Welter

Rue de la Reine

For more information: https://mindthebrain.lu/6

Not to be forgotten: Alzheimer’s
Alzheimer’s is the most common form of dementia and the most 
common neurodegenerative disease. It is characterised by loss 
of memory and cognition, which may over time lead to confusion, 
mood changes and getting lost even in familiar places. Our main 
objective is to understand why people develop Alzheimer’s.

Using super-resolution microscopy, we are trying to unravel 
what happens in the different cells types of the brain. Aging 
is considered the most important risk factor for Alzheimer’s 
disease, yet elderly women are afflicted much more frequently 
than men, with about 2/3 of the Alzheimer’s patients being 
female. LCSB scientists have already shown that the gene USP9 
may contribute to molecular gender differences observed in 
Alzheimer’s and provide a new target for therapeutics.

Even though a cure is currently not available, some prevention 
measures exist. Here, the LCSB is also in charge of the national 
Programme for Dementia Prevention (pdp) – a program that 
aims to delay the onset of dementia in people with early signs 
of mild cognitive impairment through personalised risk factor 
analysis and prevention activities. 

Joël Rollinger

Place d’Armes

For more information: https://mindthebrain.lu/7

Modelling the brain on the computer
The human body is a highly complex system which can be 
perturbed by environmental influences or genetic changes. If the 
system cannot adapt, a disease breaks out.

Experiments to investigate disease mechanisms generate a flood 
of scientific data. Therefore, we have created the infrastructure 
to handle large amounts of data and built computational tools to 
use and interpret them. This can for instance be done with so-
called disease maps. One can think of this as a huge subway map 
with thousands of components: molecules are like the subway 
stations that are connected with each other through chemical 
reactions or interactions.

Once the network is built, we can study who is connected to whom, 
who plays a central role and which roads get blocked or altered 
in a certain disease. Also, we can simulate what would happen 
when we interfere with the system, for instance by administering 
a drug. Such virtual clinical trials are an important step in the 
development of new therapies, as they can help to narrow down 
potential candidates and hence speed up the process.

STICK

Boulevard Royal (behind Badanstalt)

For more information: https://mindthebrain.lu/8

Critical transitions – predicting when 
diseases arise
Diseases like Parkinson’s, Alzheimer’s and many other neuro-
degenerative diseases do not develop overnight. The body 
changes slowly, unnoticed, unwatched until – suddenly – the 
symptoms arise. This process can sometimes take years before 
reaching the point of no return. In science, this is called a critical 
transition.

Whether at the onset of an epileptic seizure, a heart attack or 
a stock market crash, researchers can observe similar patterns 
at the start of such catastrophic shifts. At the LCSB, we study 
mechanisms and properties that different complex systems have 
in common during a critical transition. We research the causes of 
this ultimate change to find early warning signals and effective 
therapeutic approaches. Only then will we be able to progress 
from treating the symptoms to finally preventing or curing these 
diseases at their cause. 

Monique Becker

Parc Fondation Pescatore (in front of the Pffafental lift)

For more information: https://mindthebrain.lu/9

Rare diseases – not so rare all together! 
Rare diseases are those that affect less than 1 in 2,000 people. 
While an individual disease might be labelled as “rare”, the total 
number of persons in Europe suffering from one of the over 
7,000 different identified rare diseases is estimated at over 30 
million. There are approximately 30,000 individuals concerned by 
rare diseases in Luxembourg.

Nearly 80% of rare diseases are of genetic origin and many of 
them affect the brain. They are present throughout a person’s 
entire life, even if symptoms do not appear immediately. Rare 
disease patients often encounter long diagnostic delays and 
treatment options remain sparse.

Using genetically modified model organisms, LCSB researchers 
study several rare diseases, in which genetic mutations lead 
to the development of chronic and life-threatening symptoms, 
including very often neurological features. For the development 
of novel therapies, it is essential to identify the genetic causes 
and to understand the molecular mechanisms underlying the 
disease.

Raphael Gindt

Rond-Point Schuman (entrance to the park)

For more information: https://mindthebrain.lu/10


