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Editorial

I have now been President at the Univer-
sity of Luxembourg for over two years 
and I am proud to preside over an insti-
tution with such impressive development 
and growth. 

For me, one of the recent highlights was 
the excellent ranking that the Universi-
ty of Luxembourg received from Times 
Higher Education which ranked the Uni-
versity of Luxembourg 178th in its World 
University Ranking in 2017, and 14th in 
the ‘Young Universities’ category in 2016. 
Research quality is one of the main cri-
teria by which Times ranks universities, 
showcasing the world-wide recognition 
that our researchers receive on an inter-
national level.

I appreciate the hard work of all our bio-
medical researchers at the University of 
Luxembourg, who dedicate a large part 
of their lives towards finding better diag-
nostics and therapies for many different 
diseases including cancer, neurodegen- 
erative diseases, rare illnesses, and in-
flammatory diseases.

I am also very proud that few Univer- 
sities in the world can rival the incre-
dible bioinformatics infrastructure and 
know-how of the LCSB. The University of 
Luxembourg has been a pioneer of how 
computer scientists and biomedical re-
searchers should work together to ge-
nerate and interpret huge quantities of 
biological and clinical data, in order to 
shorten the path from bench to bedside. 
 
In many areas, scientists of the Univer-
sity of Luxembourg carry out world-lead-
ing research. Staying competitive on 
this level requires not only a lot of hard 
work but also large funds. Although our 

researchers successfully apply for na- 
tional and international grants every year, 
this process becomes more and more 
competitive and the requirements to be 
eligible for these grants become stricter 
by the year. As a result, projects that are 
especially ambitious, ‘out-of-the-box’ or 
early-stage rarely get funded nowadays, 
and yet many of these projects harbour 
large potential for groundbreaking dis-
coveries. Therefore, funding from private 
individuals, foundations, and companies 
will play an increasingly important role in 
securing ongoing high-quality research 
at the University of Luxembourg in the 
years to come. I would like to personal-
ly thank everybody who has supported 
the University’s research in the past and 
hope that we can count on many of you 
to support our research in the years to 
come. 

Prof. Rainer Klump 
President of the University of Luxembourg
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About the LCSB

The LCSB is an interdisciplinary research 
centre at the University of Luxembourg. 
Collaborations between biologists, physi- 
cians, computer scientists, physicists 
and engineers are offering new insights 
into complex systems like cells, organs 
and organisms. These findings are es-
sential for understanding principal me-
chanisms of disease pathogenesis and 
for developing new tools in diagnostics 
and therapy.

Neurodegenerative diseases like Parkin-
son’s disease, Alzheimer’s disease and 
orphan diseases of childhood are at the 
focus of the LCSB’s research. The LCSB 
fosters collaboration with industrial 
partners and accelerates the translation 
of fundamental research results into cli-
nical applications.

I am fascinated by biomedical research: It generates 
knowledge that serves the patients. I am very grateful  

to you for supporting this research.

Prof. Rudi Balling
Director of the Luxembourg Centre for Systems Biomedicine, 

University of Luxembourg

About the LSRU

Research at the University’s Life Sciences Research Unit (LSRU) seeks fundamental un-
derstanding of human diseases to help us prevent, detect and treat illness. Our main re-
search interest is cancer. Combining molecular, cellular and computational approaches, 
we look deeply into how cells communicate, renew themselves, differentiate, migrate, 
and function. We collaborate with national and international partners, including medical 
doctors, to facilitate a potential clinical translation. LSRU scientists have been building 
up the study courses in the field of biomedicine (Bachelor, Master, Doctoral School) at 
the Faculty of Science, Technology and Communication and are, in addition to doing their 
research, strongly engaged in teaching.

Private funding has an increasing impact on  
innovative biomedical research in Europe. 

Prof. Iris Behrmann
Head of Life Sciences Research Unit, 

University of Luxembourg
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Every euro is important

Dr. Lamesch, as a biologist and bioinfor-
matician, how did your career in science 
develop into fundraising?
Philippe Lamesch: After finishing my 
doctorate I worked, among other places, 
at the Luxembourg Trade & Investment 
office in San Francisco, in the US. I was 
given the opportunity there to present the 
Luxembourg biomedicine initiative to bio-
tech companies and research institutes. 
The goal was to spark their interest in the 
Grand Duchy as a location to do business 
and carry out research. I thoroughly en- 
joyed this scientific communication. In the 
US, I also learned how the major univer- 
sities approach fundraising, which they do 
very professionally. 

Why are you now raising funds for the 
LCSB, specifically? Is the centre short of 
funding?
The foundation for the LCSB was laid 
about ten years ago, when Luxembourg 
started developing into a scientific loca-
tion. At the time, the state had made 
ample funding available for this strate-
gic realignment, which helped the LCSB 
rapidly become one of the world’s most 
successful research institutes in the field 
of Parkinson’s disease. 

This initial funding has since been 
exhausted. To maintain its high level of 
research, the LCSB needs not only ex- 
tremely talented researchers, but also 
the very best infrastructure, and that 
is expensive. Our research is, of course, 
supported by grants from the National 
Research Fund (FNR), but this money is 
intended for very specific projects. We 
can put private donations to freer use, 
to finance postdoctoral jobs or exciting 
proof-of-concept projects, for example.     

What is your approach to fundraising, ex-
actly?
I work closely with foundations and pri-
vate individuals who are interested in our 
patient-oriented research. It is important 
to find out which research topics interest 
them, so that I can identify the best proj-
ects for everyone. Of course, I make sure 
the donors have a realistic idea of what 
results can be expected from the projects 
they are sponsoring.

Has the LCSB’s fundraising always been 
running in high gear, or has there been a  
development here?
As a young institution, the LCSB 
first had to make itself known and 
to build trust. So, during the initial  
years, my responsibility was to 
boost the recognition of the LCSB.  
To do this, I organised events like the 
scientific seminars at the Escher Stadt-
haus and the fundraising exhibition  
Art2Cure at the Banque Internationale à 
Luxembourg (BIL), as well as many group 
and individual visits to the LCSB. And  
I have worked a lot with institutional 
partners, such as the Fondation de Lux-
embourg, the Œuvre Nationale Grande- 
Duchesse Charlotte and various banks.

Now there is another step planned...
Yes, we now want to appeal more 
strongly to private individuals – people 
for whom biomedical research is im-
portant. It’s not only the amount that 
matters. While large donations are ob-
viously very important, the many small 
contributions that we receive all add 
up and can do much good. Every euro 
counts.

What happens, once a donation has been 
received?
We keep our donors constantly informed 
about the research results that we have 
achieved with their help. Also, at least 
once a year, we invite the major donors 
to the LCSB so they can get a first-hand  
impression of our research as well. This 
direct contact is very important to us.

Dr. Philippe Lamesch is responsible for fundraising at the 

LCSB. We interviewed him about his motivation for dedi- 

cating himself to this aspect of biomedical research.

We keep our donors constantly
informed about the research results

we have achieved with their help.
This direct contact is very 

important to us.

Dr. Philippe Lamesch
Fundraising manager of the LCSB
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I have been supporting the LCSB through my work 
as organiser of the fundraising event Art2Cure over 

the last three years. This allowed me to develop 
a strong bond with the LCSB, its researchers and 

especially with Prof. Balling. I am glad that my work 
through Art2Cure has a true impact on the 

important research of the LCSB.

Gilles Weidig
Organiser Art2Cure

The LCSB represents everything that I had hoped for when, 
as minister of higher education back in the 90s, I pushed 
for the establishment of a University in Luxembourg. The 
LCSB’s cutting-edge biomedical research has raised the 
University’s visibility on a world-wide level. I am proud to 
have been able to witness the considerable development  

of this institute over the last few years.

Erna Hennicot-Schoepges
Former minister of higher education of Luxembourg

As president of the association ‘Parkinson Luxembourg’ 
and as wife of a Parkinson’s disease patient I am a fervent  
supporter of the LCSB and its research goals. I have high 

hopes that in the years to come, the LCSB will make 
important contributions to a better diagnosis and more 

targeted and efficient treatments for PD.

Roseline Lentz
President, Parkinson Luxembourg Asbl

As director of the Fondation de Luxembourg, it has been a pleasure 
to collaborate with the University over the last few years. 

In addition to managing the Fondation de l’Université, which is under 
the aegis of the Fondation de Luxembourg, we have also been able to 

to help identify new national and international donors interested  
in supporting the University’s research programmes.  

Tonika Hirdman
Director General of the Fondation de Luxembourg

Since 1928, the Fondation Veuve Emile Metz-Tesch has tradi- 
tionally promoted projects in the field of learning and teaching.  In 
2013, our foundation recognised the importance of supporting the 

Scienteens Lab, and thus we became their first sponsor. The FVEMT 
supports both the Scienteens Lab’s activities in molecular biology, 

and its recently added projects in mathematics and physics. 

Michel Wurth
President of the board of the Fondation  

Veuve Emile Metz-Tesch (FVEMT)

This is my third consecutive year participating as  
an artist in Art2Cure. I am glad that I can help to 
support the LCSB’s research in my own way, by 

donating art to this terrific fundraiser. 

SUMO
Artist and Art2Cure participant

Testimonials

The LCSB takes on challenges that most pharma concerns try 
to avoid because of their lack of profitability, such as research 

on rare diseases. Three years ago, I started to support the 
LCSB’s research in the field of Batten Disease, a rare disease 
that affects children. I am glad to be able to contribute to the 

Luxembourg research efforts  in this manner. 

Norbert Becker
Private donor

I can’t thank Mr Pierre Hippert enough for his generous financial 
support. His foundation, ‘La Fondation du Pélican de Mie et Pierre 

Hippert-Faber’, awarded me a travel grant that allowed me to attend 
important conferences in Milan and San Diego. Thanks to this 

donation, I could also participate in several international workshops 
where I learned how to carry out complex new lab techniques that I 

have since applied in our laboratory at the LCSB.

Kathrin Hemmer
Postdoc at the LCSB 

Mr André Losch and his Foundation had a strong 
impact on my research. The FNR had financed the 

initial proof-of-concept study that I was working on to 
investigate the role of gut microbes on the health and 

development of newborn babies. Despite promising 
initial results, the FNR unfortunately couldn’t continue 
the financial support of the project. Luckily, Mr Losch 
stepped in, recognised the importance of our research 

on this topic and decided to finance it. Through his 
generous help we were able to find more promising 

results than ever for this project! 

Linda Wampach
LCSB graduate student
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Donations for ongoing projects

Many ongoing biomedical research projects at the University will strongly benefit from your donations.  
On the following pages, some projects are marked as ‘donations of all amounts are welcome’. 

Please make your donation (≤ 12,000 EUR) to the following account: 

Account Name: University of Luxembourg

IBAN:  LU19 0019 2955 5270 5000

BIC (SWIFT code): BCEELULL

Payment reference: please indicate the project code (shown next to each project, for example AR01)

Donations for new projects, infrastructure and staff

Some of the funding needs that are introduced on the upcoming pages can only be met thanks to major 
donations. This is the case for expensive instruments, for new staff members or brand-new projects. 

Before making a major donation please be sure to contact Dr Philippe Lamesch, PhD, at 
philippe.lamesch@uni.lu to discuss your gift.

Please make your donation (> 12,000 EUR) to the following account:

Name: Luxembourg University Foundation

IBAN: LU34 0019 4055 4574 9000

BIC (SWIFT code): BCEELULL

Payment reference: please indicate the project code (shown next to each project, for example AR01)

How you can contribute



12 13

Research for 
Parkinson’s patients

present is to maintain the patients’ quali- 
ty of life as well and as long as possible, 
until future therapies can prevent and 
halt the disease process.

With this mission, the NCER consortium 
has initiated a so-called cohort study in 
which several hundred Parkinson’s pa-
tients are taking part as volunteer sub-
jects. They have agreed to undergo regular  
examinations for the scientific study of 
the progression of their disease. This 
includes taking blood, tissue and other 
biological samples which the scientists 
then put through a broad spectrum of 
tests. Data obtained from these samples 
are anonymised, aggregated at the LCSB, 
and analysed using the latest computer- 
assisted methods. Because Parkinson’s 
disease is not the same in every case and 
every patient has a specific constella- 
tion of symptoms, this process will allow 
the researchers to recognise disease 
patterns and identify clinically relevant 
subgroups among the patients. This will 
provide the basis for developing targeted 
drugs to treat the respective patient sub-
groups.

What is especially important to the  
LCSB researchers is to diagnose Parkin- 
son’s at an earlier stage than ever before.  
Currently, diagnosis is based mainly on 
clinical signs and symptoms. That means, 
in most cases, the disease is only diag- 
nosed after the brain has already suf- 
fered damage. The researchers are there-
fore aiming to identify so-called biomark- 
ers – for example biological molecules or 
characteristic symptoms such as sleep 
disorders – that are unique to a person 
afflicted with Parkinson’s disease. These 
biomarkers would then allow early-stage 
diagnosis of Parkinson’s disease. Along  

with a growing understanding of the  
causes, the NCER researchers further- 
more want to create a basis for new  
treatments.

It is crucial that the findings from re- 
search reach the patient as quickly as 
possible. Close cooperation between 
scientists, physicians, therapists and 
patient representatives is therefore of 
central importance at NCER-PD. The  
consortium has set itself the goal of es-
tablishing a network of all these partici-
pants, in which knowledge is shared and 
ongoing discussions are maintained on 
the latest developments. This is the basis  
for many projects that have currently 
found no funding, but which will hopefully 
be able to be realised in Luxembourg with 
generous donations – so that PD patients 
are always treated according to the lat- 
est scientific findings and can enjoy the 
highest possible quality of life, despite 
their affliction.

Project
The Biomedical Data Science group uses bioinformatics 

approaches to gain a better understanding of neuro- 
degenerative diseases. In this study, gene activities in 
Parkinson’s patients and unaffected control individuals 
are compared to identify genes that could be used as indi-
cators, also called biomarkers, for earlier detection of the 
disease. COSTS: All donations are welcome  (PR01) 

About 90 percent of PD cases are sporadic, mean- 
ing that these patients have no family history of the  
disease. The Molecular and Functional Neurobiology 
group is investigating the underlying cellular pathways of 
the sporadic form of PD. To study the disease we gen- 
erate neuronal cultures from skin cells of PD patients. 
This project would greatly benefit from additional fund- 
ing to include a larger number of patient samples.  
COSTS: All donations are welcome (PR02)

Investment
Researchers at LCSB have started to develop small, 

human stem cell derived, 3D brain-like tissue structures.  
These can mimic some of the human brain‘s structures 
and functionality. Thanks to cutting-edge robotics, we can 
now simultaneously culture hundreds of these brain-like 
structures. An upgrade in equipment will allow us to further 
improve the options for culturing these brain models and 
to continuously image them while they grow or degenerate. 
COSTS: €160,000 (PR03)

Why to support  
Parkinson’s disease 
research at the LCSB

Parkinson’s disease research was 
the first, and remains the main re-
search focus of the LCSB. Our pa-
tient-focused research approach  
coupled with cutting-edge tech-
nologies forms a sustainable stra-
tegic bridge between fundamental 
research and clinical application. 
This has already led to improved 
care and quality of life for Parkin-
son’s patients in Luxembourg. We 
are also very optimistic that our 
unique multidisciplinary approach 
will lead to improved diagnostics 
and therapies for patients world-
wide in the near future.

Luxembourg is developing into a world- 
leading location for Parkinson’s disease  
(PD) research. An important driver be-
hind this development is NCER-PD, the 
National Centre of Excellence in Re- 
search on Parkinson’s disease. With the 
support of the National Research Fund 
(FNR) and under the management of 
LCSB, Luxembourgish and international 
partners are collaborating here to gain 
a better understanding of this neuro- 
degenerative disease. They want to iden-
tify the triggers for the disease, find 
patient-specific differences in the on-
set and progression of the disease, and  
develop new approaches for diagnosis 
and therapy. Because there is still no 
cure for Parkinson’s disease, the aim at 

Funding needs   !

Salary
To better study the age-related aspects of PD, the 

Chemical Biology group will use an animal model called 
killifish. These fish have a natural lifespan of only 6-12 
months, and therefore represent an attractive model for 
aging research. After generation of killifish models for  
PD, we’ll analyse these models to identify novel mecha-
nisms influencing neuronal survival in the aging brain, and 
will hopefully identify novel drug leads to protect neurons 
during aging. A PhD student is needed to carry out this 
work. COSTS: €47,000 per year over 3 years (PR04)

The goal of the Clinical & Experimental Neuroscience 
group is to gain a deep understanding of PD in order to 
contribute to better diagnostics and therapies for PD pa- 
tients. One particularly interesting project involves the 
study of astrocytes, a type of braincell. In order to inves-
tigate a hypothesis that suggests that astrocyte-neuron 
interaction might reduce the spreading of PD, we need to 
hire a post-doctoral scientist. COSTS: €93,000 per year 
over 3 years (PR05)
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Bioinformatics for clear  
visualisation of complex diseases

ence one another? How do these relate to 
environmental conditions? The scientists 
and medical professionals at LCSB are 
working to answer these kinds of ques-
tions, in order to understand the causes 
of diseases and to develop new methods 
of diagnosis and therapy.

Even trained scientists quickly reach their 
limits if they are expected to interpret the 
results of experiments or computer simu-
lations in the form of endless columns 
of numbers. Visualisation is therefore 
needed as a clear graphical representa-
tion of research results. Graphs serve to 
make complex relationships quickly visi- 
ble and interpretable without neglecting 
any of the data. The bioinformaticians at 
LCSB have developed a clear visualisa- 
tion approach for Parkinson’s disease: the 
so-called PD Map.

The PD Map is where all known influ- 
ences and processes associated with 
Parkinson’s disease are stored and graph- 
ically organised in the form of a virtual 
map. On a touchscreen, researchers can 

select and “zoom in on” a specific aspect 
of the disease – a signal molecule or a 
certain symptom, for example – and see 
how their topic of interest relates to other 
aspects. Specialists from different disci-
plines can thus discover commonalities 
among the research areas and, from there,  
formulate new questions for research.

The PD Map has triggered a worldwide 
scientific movement to prepare and visua-
lise data in ways that make complex re- 
search contexts intuitively understand- 
able. The bioinformaticians at LCSB have 
also expanded their efforts to other dis- 
ease areas. They are constantly working 
on new techniques to produce clearer and 
more intuitive maps – and are especially 
interested in branching into augmented 
and virtual reality. This is a grant-worthy 
project that will give a boost to medical 
research.

Biomedical research has changed drama- 
tically over the past two decades.  
Until the 1990s, scientists carried out 
their experiments manually at the lab 
bench. These experiments usually took a 
lot of time. Since then, lab robots have 
greatly accelerated many processes. 
Experiments can be completed much 
faster using so-called high-throughput 
methods. The enormous volumes of data 
produced can only be analysed using 
bioinformatics approaches. Modern 
analytical software gives researchers 

insights into the complexity of metabolic  
pathways, causes of diseases, or the  
interactions between organisms and 
their environment.

We now know, for example, that neurode-
generative diseases such as Parkinson’s  
can have many causes. Understanding 
this complexity requires knowledge of 
the molecular processes in the body’s 
cells. Which biological messengers serve 
as signals in which metabolic processes? 
How do the processes mutually influ- 

When it comes to bioinformatics 
infrastructure and expertise, few 
biomedical research centers world- 
wide can rival the LCSB. Our bio- 
informatics core is considered by 
many of us as the heart of the 
LCSB. Bioinformaticians not only 
take care of secure data storage 
but also support our experimen-
tal researchers by developing the 
tools and codes necessary for the 
analysis and visualisation of large 
datasets. The computer scientists 
at the LCSB have hence played a 
crucial role in the LCSB’s success 
story. 

Investment
The LCSB has developed the world- 

leading digital disease map for Parkin-
son’s disease, describing thousands 
of enzymes and metabolites that play 
a role in the disease. Private funding 
is needed to improve the multi-touch 
screen setup with additional screens 
and to extend this system with virtu-
al and augmented reality features. 
COSTS: €50,000 (BR01)

The Systems Biology group is look-
ing to purchase a Server Rack for 
High-Performance Computing that 
would allow faster and more in-depth 
calculations of all analysis performed 
by the group. COSTS: €30,000 (BR02)

Salary
The Computational Biology group is 

currently working on a project that uses 
a computational approach to study gene 

years to fund a curation specia-
list who initialises this cancer map;  
€93,000 per year over 2 or 3 years to 
fund a programmer (BRo4)

A post-doctoral scientist with a back-
ground in drug screening is needed in the 
Systems Biology group. This researcher 
will participate in a project analyzing large 
drug screens and will develop software ap-
plications in order to optimise treatment 
outcome and to reduce experimental 
costs. COSTS: €93,000 per year over 3 
years (BRO5)

activity in the brain stem of Alzheimer’s 
disease patients. We would like to hire 
a post-doctoral researcher with a back-
ground in computational systems bio-
logy to take the lead on this project. 
This postdoc will develop algorithms 
that will be crucial for the analysis of 
very large datasets. Thanks to this pro-
ject, we hope to be able to participate in 
the development of new AD therapies.   
COSTS: €93,000 per year over 3 years 
(BR03) 

The LCSB has developed the world- 
leading digital disease map for Parkinson’s 
disease. We are now planning to create a 
similar map for different cancers, allowing 
cancer-specialists world-wide to better 
understand all the different pathways 
that can be involved in these diseases. 
We will first focus on a glioblastoma map.   
COSTS: €50,000 per year over 1 or 2  

Funding needs   !

Why to support 
LCSB’s bioinformatics
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Why to support Alzheimer’s 
disease research at the LCSB

We carry out unique research that aims to decypher 
how Alzheimer’s disease changes the human brain 
over the course of its progression. We employ advan-
ced approaches in microscopy and computation to 
unravel key cellular mechanisms that lead to neuro- 
degeneration and cognitive decline. Our interdiszi-
plinary effort will lead to a better understanding of 
the complexity of the human brain and of the patho-
physiology of AD.

Alzheimer’s – tracking 
a suspicion

This US organisation funded a project 
at LCSB that won an international com-
petition and is considered especially im-
portant for Alzheimer’s research. In this 
project, gender-specific differences are 
investigated between men and women 
who have Alzheimer’s disease. According 
to epidemiological studies, elderly women 
have a much higher risk of contracting 
Alzheimer’s than men, even when adjust-
ment is made for differential survival.

It is likely that molecular malformations 
in brain cells, involving the so-called tau 

proteins as well as its regulators such as 
the protein usp9 (see figure), play a cru-
cial role in the onset of Alzheimer’s. The 
tau proteins aggregate into tangles of 
threadlike structures, which disrupt the 
function of neurons.

The researchers are now looking for mole-
cular differences between the sexes that 
could explain the differences in frequency 
and characteristics of the disease. They 
have encountered a gene that indirectly 
influences the formation of tau protein. 
Deactivating this gene significantly re-

Alzheimer’s disease (AD) is characterised 
by the progressive destruction of brain 
cells and their contacts (neurons and 
synapses). Yet, little is still known about 
the causes. Scientists at LCSB are wor-
king with modern research approaches 
to change that. Their aim is to find po-
tential points of attack for active agents 
against Alzheimer’s and to develop new 
approaches for its diagnosis and treat-
ment. Their ideas on this have already 
drawn the attention of foundations wor-
ldwide – for example the Geoffrey Beene 
Foundation.

duces the gene activity for the harmful 
tau protein in cell culture and zebrafish 
models. The gene could therefore be  
a potential target for future drugs to 
treat Alzheimer’s. The LCSB researchers 
furthermore want to identify other pos-
sible therapeutic targets for Alzheimer’s.

They are also interested in the molecular 
causes of Alzheimer’s. Using high-reso-
lution microscopy techniques, they want 
to study the changes in the brains of de- 
ceased Alzheimer’s patients who have 
chosen to donate their bodies to science. 
The suspicion is that the triggers of Alz-
heimer’s are not to be found in the actual 
nerve cells of the brain, the neurons, but 
rather in the cells between the neurons. 
These cells – called microglia and astro- 
cytes – have their own important func- 
tions, such as defending against pa-
thogens. Sometimes, however, immune 
responses turn against the body’s own 
tissues instead. If this were true for Alz-
heimer’s disease, the nerve tissue could 
come under attack by the brain’s immune 
cells. 

In order to conduct high-throughput 
studies and to efficiently analyses brain 
samples of deceased Alzheimer’s patients 
under the microscope, cellular biologists, 
computer scientists and engineers are 
collaborating closely at the LCSB. 

Funding needs   !

Salary
In addition to neuronal cells, the human brain also 

contains other cell types that are often overlooked 
when studying neurodegeneration. One such cell-type, 
called astrocytes, has many functions in the brain. The 
Cell Signaling group studies the impact of astrocytes on 
brain immunity and neurodegeneration in AD. We are in 
need of a post-doc who will use cutting-edge microsco-
py and computational approaches to characterise the 
astrocyte properties in post-mortem brain samples.  
COSTS: €93,000 per year over 2 or 3 years (AR01)

We need to recruit a post-doctoral researcher for 
the Biomedical Data Science group for our study on 
molecular gender differences in Alzheimer‘s disease. 
The researcher will work on the bioinformatics analysis 
of large-scale molecular data from patients and cont-
rols of both genders. COSTS: €93,000 per year over  
1 or 2 years (AR02)

A PhD student with a background in neurosciences 
and skills in computer science is needed in the Integ-
rative Cell Signaling group. The student will conduct a 
project to study the impact of human microglia, known 
as the immune cells of the brain, in inflammatory pro-
cesses and neurodegeneration in Alzheimer’s disease. 
COSTS: €47,000 per year over 3 years (AR03)

Project
For its daily work in Alzheimer’s research, the 

Cell Signaling group needs to identify and visualise 
cells in the human brain samples. For this we rely on 
immunohistochemistry experiments and high-reso-
lution microscopy. We would benefit from donations  
COSTS: €20,000 (AR04)

As part of our joint research on differential gen-
dersusceptibility for Alzheimer‘s disease, the Bio-
medical Data Science group and the Neuropathology 
Platform need support for forthcoming experimental 
investigations. COSTS: All donations are welcome 
for this project (AR05)
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Why to support the 
rare disease research 
at the LCSB

By supporting the rare disease re- 
search at the LCSB, you help us in 
our quest for new treatments of 
these genetic diseases, many of 
which affect children and have a 
fatal outcome. Although individu- 
ally rare, these diseases collectively 
affect a substantial percentage of 
the population as several thousand 
forms exist. Access to some of the 
most advanced experimental re- 
search platforms and bioinformatics 
pipelines in Europe allows us to  
better understand the origins of 
these diseases and to screen for 
new therapies.

Rare diseases –  
a heavy burden for patients

biochemists can thus investigate in detail 
substances that have wrongly accumu- 
lated in a patient‘s the body cell in great 
detail.

Knowing what substance is involved often 
provides the first clues as to how to treat 
the symptoms of a disease. Sometimes, 
all it takes is to adjust a patient‘s diet. 
Nevertheless, the researchers want to 
understand the original causes of the 
disease as well. Using model organisms 
such as yeast, human cell cultures or ze-
brafish, they find out what genes encode 
the aforementioned defective enzymes, 
and can take the first steps towards an 
actual causal therapy.

In order to help afflicted patients  
through research, LCSB scientists col-
laborate closely with physicians, clinics 
and patient associations worldwide. 
This is extremely important, as it pro-
vides medical professionals, who might 
have never encountered a specific rare 
disease before, with a network of inter-
national physicians who they can turn 
to for scientific advice. If they succeed 
in effectively treating a disease in the 
earliest stages of childhood, they may 
be able to prevent consequent damage, 
such as a lifelong handicap. Funds raised  
for rare disease research therefore  
go a long way towards helping medical 
researchers to find treatments and ulti- 
mately help patients.

Scientists at the LCSB are not only re-
searching common diseases like Par-
kinson’s – they are equally dedicated 
to researching rare diseases. A disease 
is considered rare if only around five in 
10,000 people suffer from it. Accordingly, 
it is hardly viable for pharmaceutical 
companies to produce drugs to treat 
these people. As a result, when a rare 
disease is diagnosed, physicians often 
have no effective treatment to offer. 
This is a heavy burden for patients and 
caregivers alike. 

How do rare diseases occur? Normally, 
enzymes maintain the stability of meta-
bolic processes in our bodies. As biolog- 
ical catalysts, enzymes alter the chemical 
composition of metabolic products (met- 
abolites). However, enzymes do not work 
with machine-like precision; they often 
yield faulty products that are of no use to 
the human cell. Usually, the body quickly 
breaks these unwanted products down 
again. Problems arise, however, when the 
enzymes responsible for their breakdown 
are defective: the intermediate metabo- 
lites then accumulate in the body. This 
can become the cause of a rare disease.  
The researchers at the LCSB want to 
know exactly what relationship exists 
between the accumulation of metabolites 
and rare diseases.

The LCSB has a so-called metabolomics 
platform with excellent technical prereq- 
uisites for studying harmful metabolites. 
These techniques, in which the LCSB is a 
leader, are ideal for identifying and char- 
acterising metabolites. Biologists and 

Salary 
The Enzymology & Metabolism group aims to better 

understand and contribute to therapies for children suffer- 
ing from devastating rare diseases. To accelerate our rese-
arch in this field, we are looking for a doctoral scientist who 
will investigate how a deficiency in a cellular repair mech-
anism, which was recently identified by the group, leads 
to rapid destruction of the brain and early death in young  
children. Next, we will test new treatment options for these 
children. COSTS: €47,000 per year over 3 years (RR01)

Thousands of rare diseases exist worldwide, but for 
most no therapies exist as they are not well understood. 
The Enzymology & Metabolism group is looking for funds 
to hire a post-doctoral fellow whose role will be to establish  
new methodologies, not used so far in clinical laboratories, 
to perform comprehensive metabolite profiling studies in 
rare disease patients and define more personalised thera- 
peutic strategies. COSTS: €93,000 per year over 3 years  
(RR02)

The Chemical Biology group is expert in developing ze-
brafish disease-models and using these to screen for new, 
effective drugs. We aim to hire PhD students who, in collab- 
oration with leading clinical epilepsy experts, will focus 
on three different genetic epilepsies in children. Each 
PhD studentship would involve the creation of a zebrafish  
model of a specific type of childhood epilepsy. We hope 

Funding needs   !

that drug screens of these models will lead to new treat-
ments. COSTS: €47,000 per year over 3 years (RR03)

Investment
The Metabolomics Platform of the Enzymology & Meta- 

bolism group is looking to purchase a novel mass spec- 
trometry based lipid analyser (Lipidizer™) for detection 
and quantification of more than 1100 lipid species in biolog- 
ical samples. Despite the important roles of lipids in many 
rare diseases, this complex group of molecules is usually 
not analysed in patients. The new device would enable the 
LCSB to fill this analytical gap and to advance research in 
this field in a highly competitive way. COSTS: €385,000 
(RR04)

Project
Zellweger syndrome (ZS) is a rare genetic disease 

which leads to the build-up of toxic metabolites in the 
blood and to progressive neurodegeneration and death of 
affected children. Working together with a family that has 
2 sons afflicted by ZS, our laboratory is racing to develop 
zebrafish and nematode models of ZS, in order to rapidly  
identify potential treatments for this deadly disease. 
COSTS: All donations are welcome (RR05)
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Understand bacteria 
to stay healthy

Scientists at the LCSB are world leaders 
in microbiome research. An extremely 
important subject of investigation, the 
microbiome refers, to the entirety of all 
microbial communities that live in and on 
our bodies (on our skin, in our gut, etc.). 
The microbiome is crucial to our health, 
for example, by maintaining the acidic 
protective barrier on our skin or by di- 
gesting our food.

As vitally important as bacteria are to us, 
some can also be involved in the onset of 
disease. This refers not only to infections; 
bacteria are also implicated in diabe-

tes and neurodegenerative diseases like 
Parkinson’s. These are complex diseases 
that can have many causes – including a 
disrupted microbial community in the gut.

To understand the microbiome’s causa- 
tive role in diseases as fully as possible, the 
researchers at the LCSB are developing a 
multitude of new experiments and tools. 
To improve our understanding of diabetes, 
for example, they compare stool samples 
of sick and healthy people using a special 
technique they have developed. The tech-
nique not only determines which bacterial 
species in the sample are relevant to the 

disease; it simultaneously examines what 
genes are active in the identified bacteria 
and what metabolites they produce. 

In order to identify and prevent microbial  
imbalances, the communities must be 
examined in full detail at the labora- 
tory. The researchers study how different 
species of bacteria influence one another 
and how they respond to environmental 
conditions. The microbiologists at the 
LCSB carry out these tests in highly real- 
istic conditions using a device they have 
developed and built, called HuMiX. In 
this model of a human gut, using special  

containers each the size of a beer-mat, 
bacterial communities grow in direct prox- 
imity to human gut cells. The complex 
conditions in the human gut have never 
before been reproducible in such detail.

The LCSB researchers also run computer 
simulations that can predict the behaviour  
of individual bacterial strains in the gut. In 
order to do this, they feed their computer 
algorithms with real data that they have 
collected from the scientific literature. 

By taking this parallel approach using 
clinical, laboratory and computer-based 
research methods, the researchers can 
analyse complex interactions between 
human cells and bacteria, or between dif-
ferent bacterial strains, and then predict 
their effects on health or the develop-
ment of diseases, and finally study the 
action of probiotics and drugs. This re- 
search approach must be further¬ pro- 
moted, so that bacterial communities do 
not make us sick, but keep us healthy in-
stead.

Why to support 
microbiome research 
at the LCSB

The research field that studies how the 
microbiome, impacts our health is a fairly  
young. While this topic has gained a lot of 
momentum in recent years and months, our 
researchers can count themselves among 
the pioneers in this field. We use state- 
of-the-art experimental and computational 
approaches to investigate how the micro-
biome influences human health, and how 
this can be modulated through diet and pro-
biotics.

Funding needs   !

Investment
The HuMiX team of the Eco-Systems Biology 

group is looking to purchase an electronic cell counter  
to obtain fast and accurate cell counts as well as via- 
bility of human and bacterial cells for experiments 
performed in the microfluidics-based GIT co-culture 
model (HuMiX). Such a cell counter would be a great  
asset for the HuMiX project and would advance the 
reproducibility of our research. COSTS: €22,000 
(MR01)

Programme
 A fundamental understanding of temporal variabi-

lity in the human gut microbiome is essential to define 
a normal, healthy state. Financial support is sought to 
establish and take samples from of a world-wide unique 
cohort of healthy human volunteers in Luxembourg.   
COSTS: €250,000 (MR02)

Project
The human gut microbiome is most likely specific 

for each person. In order to learn how individual-specific 
gut microbiota affect the host‘s physiology, we are 
developing personalised in vitro models based on 
our unique and patented HuMiX technology. COSTS: 
€30,000 in order to develop 10 such models 
(MR03)
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Scienteens Lab –
providing direction and  

awakening enthusiasm for science

For young people, the multitude of 
educational and training programmes 
to choose from after graduating from 
high school is often overwhelming. They  
need orientation in order to make a good 
choice of career or education based 
on reliable information. One place that  
gives adolescents this orientation is the 
“Scienteens Lab – De Labo fir Jonker”. 
This initiative of the University of Lux-
embourg – which the LCSB officially 

launched in 2013 and which the Faculty  
of Science, Technology and Communica- 
tion (FSTC) has been supporting since  
2016 – is aimed at giving students 
from Luxembourg a direct insight into 
the working world of scientific re- 
search, and at awakening their enthu- 
siasm for biology, physics and math- 
ematics. It is the first laboratory in  
Luxembourg specifically for students in 
their senior years of secondary school.

In a research environment with up-to-
date equipment, teenagers can run their 
own scientific experiments indepen-
dently, using the same equipment as the 
professional researchers. Instructed by 
scientists and competent teachers, the 
students experience research close up 
in the Scienteens Lab courses. The con-
cept of the Scienteens Lab furthermore 
addresses the shortage of young people 
in the so-called MINT subjects Mathe-
matics, Informatics, Natural sciences 
and Technology. For Luxembourg as a re-
search location, the Scienteens Lab is an 
important component in career orienta- 
tion that also helps to ensure a sustain-
able supply of qualified professionals.

The Scienteens Lab is not funded from 
the University’s budget, but survives on 
third-party funding and donations, and 
is receiving support at the highest level. 
Her Royal Highness the Hereditary Grand  
Duchess of Luxembourg assumed pa-
tronage of the Scienteens Lab in 2014 

and, together with the Minister for Higher  
Education and Research, Marc Hansen, 
inaugurated the first laboratory dedi- 
cated to biology in 2016. On the same 
occasion, she gave the official start 
signal for introducing the subjects of  
mathematics and physics at the Scien-
teens Lab.

Since the pilot phase in 2012, the Scien-
teens Lab has already held more than 
110 workshops and offered almost 2,000 
students an insight into research. This 
important component in mathematical- 
scientific education in Luxembourg must 
be strengthened and continually expand- 
ed – to ensure that the Grand Duchy 
maintains a high profile in the future as 
an important research location within 
Europe.

Why to support 
the Scienteens Lab

The Scienteens Lab – De Labo 
fir Jonker – is the first and only 
research laboratory for high 
school students in Luxembourg. 
It is strongly connected to the 
researchers at the University of 
Luxembourg. The goal is to give 
youngsters a realistic insight 
into the world of research, pro-
mote young talents in the MINT 
subjects, and provide career 
orientation hereby safeguarding 
biomedical research professions 
in the Grand Duchy in the long-
term.

Programme
To expand the outreach of our pro-

gramme, we would like to partner with 
DoDDS high schools, which serve the 
children of US troops stationed in Eu-
rope. We will start a named scholarship 
programme to cover the travel, room and 
board costs for up to ten DoDDS stu-
dents and their teachers to participate 
in the Scienteens Lab each year. COSTS: 
€20,000 to fund the first two years 
of this programme (SL01)

Salary
In order to be able to continuously 

carry out the Scienteens Lab’s mission 
and to improve the quality of the courses 
continuously we need another long-term 
employee. This person should develop and 
introduce course ideas as well as cultivate 
long-term contacts with schools and tea-
chers. This continuity is of utmost import-
ance for all disciplines (physics, mathe-
matics and biology). COSTS: €70,000 / 

€35,000 per year for at least 2 years, 
for a full-time/part-time employeee 
(SL02)

Project
The Scienteens Lab’s course portfo-

lio is regularly expanded to provide tea-
chers and students with a selection of 
scientific topics. In order to develop each 
new course, additional equipment and 
consumables are needed. The next cour-
se to be developed deals with the water 
quality in Luxembourg and the impurities 
of our drinking water. COSTS: €40,000 
(SL03)

Investment
The courses in physics and biology 

are very cost intensive. Consumable costs 
amount to 200 € per class visit. In additi-
on, a large number of smaller devices and 
software need to be purchased on a regu-
lar basis. COSTS: €10,000 (SL04)

Funding needs   !

In order to be able to carry out our 
courses at a high scientific level and to 
detect even the smallest quantities of 
molecules, we would like to invest in an 
HPLC system (High Performance Liquid 
Chromatography). COSTS: €35,000 (for 
the device including accessories and 
maintenance costs) (SL05)
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Entrepreneurship: 
the bridge builders

Programme
The LCSB organises entrepreneurial skill development 

workshops to educate, train and motivate LCSB staff and stu-
dents to consider entrepreneurship and innovation as a next 
career step. These workshops provide avenues for staff and 
students with commercially viable ideas or inventions to im-
merse themselves in short-term professional development 
workshops allowing them to devise commercial and business 
development strategies for their concepts. COSTS: All dona-
tions are welcome (EN01)

Most successful innovations begin with an idea which solves 
a particular need in the market. LCSB organises ideation and 
development bootcamps to brainstorm on strategically identi-
fied market needs. Such bootcamps are often co-organised with 
companies with specific technical challenges to create open in-
novation platforms where LCSB know-how and knowledge can 
be efficiently leveraged to solve societal and industrial problems. 
COSTS: All donations are welcome (EN02)

Funding needs   !

Mentoring and support for early-stage inexperienced 
entrepreneurs is a key to the success of start-ups. As Luxem- 
bourg lacks an early stage mentoring programme, LCSB has 
partnered with the Massachusetts Institute of Technology 
(MIT) to bring the world’s top mentoring programme to the 
University Luxembourg. This programme will provide staff and 
student-led ventures with guidance, support and mentorship 
to ensure that UL entrepreneurs have the right support in the 
critical early phases of their startup. COSTS: €20,000 (EN03)

The best way to inspire students is by exposing them to 
role models in their fields. Over the last few years, TED talks 
have become a popular format to motivate and inspire people 
of all ages. We would like to organise a series of TED talks about 
entrepreneurship at the University of Luxembourg. COSTS: 
€5,000 per TED talk (EN04)

Biomedical research serves the interests 
of patients. A scientist’s goal is to un-
derstand the causes of diseases which 
will provide the basis for new methods of 
diagnosis and therapy. But how do novel 
scientific findings leave the “ivory tower” 
of academic research to reach patients 
or people at risk? In order to reach so-
ciety, research results need to hold pro-
mise for economic benefit of some kind. 
And it is this benefit which can push 
companies or investors to spend money 
on the development of ventures based 
on research findings. Hence, there is an 
economic side to biomedical research: 

scientific results can lead to patents,  
licences and new companies.

The process of establishing a new com-
pany is often unfamiliar territory for 
scientists, and it can be daunting at first. 
Nevertheless, it is exactly thanks to these 
business processes that research results 
are transformed into practical applica- 
tion. 

As well as serving their customers, start- 
up companies create career opportuni-
ties. Not every graduate scientist can – or 
wants to – pursue a career in academia, 

and many of the scientists trained in the 
country want to remain in Luxembourg to 
contribute to its economic development. 

The LCSB believes that it is very import-
ant to encourage scientists to embrace 
their entrepreneurial side. This includes 
developing soft skills such as managerial  
aptitude, business acumen, leadership 
qualities or negotiation skills. It also in-
volves creating a sound, viable business 
plan.

In order to enable researchers to achieve  
commercial success, the LCSB has reached  

out to the main experts in the entrepre-
neurial domain in Luxembourg, to jointly 
establish a comprehensive programme 
consisting of several modules. The pro-
gramme is based on the continuous pur-
suit, review and development of business 
ideas. LCSB scientists whose results could 
be commercially viable will be familiarised 
with proven methodologies to develop 
their idea further, to frame it in a com-
mercially meaningful manner, to share 
the plan with expert entrepreneurs, and to 
make contact with potential customers.

Market relevance is of great importance: 
in consultation with experienced business 
developers and by directly approaching 
potential customers, the individual busi-
ness cases are assessed against market 
needs, and the concepts tested before 
breaking through to the market. Also, 
scientists undergo specific training on 

Why to support 
LCSB‘s entrepreneurs

The LCSB harbours incredible poten-
tial for innovation. Since its incep- 
tion in 2009, the LCSB has spun out 
several small biotech companies and, 
judging from the number of recent-
ly filed patents, many opportunities 
exist for creating more such compa-
nies in the years to come. Thanks to 
our Entrepreneurship programme, we 
truly hope to be able to keep many of 
our brightest entrepreneurial talents 
in Luxembourg and ensure the cont- 
inuous growth of this exciting and 
promising new sector in the Grand 
Duchy. 

how to write a business plan and on how 
to approach investors. 

With its Entrepreneurship programme, 
the LCSB is aiming to create a startup- 
friendly environment for researchers in 
the interest of Luxembourg and society  
as a whole. The vision is clear and the 
components are known. Now the time is 
right to bring them together and to build 
a solid bridge that leads from a good idea 
in the lab to a successful marketable pro-
duct or service.
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metabolites are involved in these deregu-
lated cells, and how they could be used, 
for example, as target structures for no-
vel drugs that will halt tumour growth.

Signalling pathways in the body are highly 
complex. Researching them is accord- 
ingly resource-intensive. The research- 
ers maintain cooperative partnerships 
with clinics that treat cancer patients. 
With the patient’s consent, the clinic 
provides tissue samples, from the co- 
lon for example. These samples must be 
extensively tested. Groups of different 
tumour cells need to be characterised, 
as does the surrounding healthy tissue.

The scientists also want to identify en-
vironmental influences. The colon, in 
particular, with its dense population of 
gut bacteria, is exposed to many such 
factors. Cancer research at the LSRU fac-
ing important tasks – and has developed 
exciting and grant-worthy research ap- 
proaches to successfully tackle them.

thus allow cancer progression. The rea-
sons for this are numerous. Tumours 
differ greatly between different organs. 
Tumours of the same organ can also dif-
fer greatly from one patient to another. 
Furthermore, even the cells in a single 
one tumour can differ radically in their 
DNA, which can quickly mutate again at 
any time. As a result, some cases require  
administering a combination of active 
agents or therapies in order to treat a 
single tumour. The genetic adaptability 
of cancers allows them to develop these 
resistances.

LSRU researchers want to understand 
the genetics and resistance mechanisms 
of cancers better. Knowledge of the ge- 
netics is key to understanding the signal 
pathways in greater detail. Some genes 
in tumours introduce shortcuts into the 
signal pathways. Stop signals are cir-
cumvented, or activating signals become 
so strong that they cause uncontrolled 
cell division. The LSRU scientists are 
studying how proteins, nucleic acids and 

Salary / Project
Transformation of healthy cells into cancer cells. Although we know 

many single “hallmarks” of cancer cells, the critical events, transform- 
ing a healthy cell into a cancer cell are still largely elusive. It is also not 
clear when and where such events take place. An understanding of these  
transitional processes in complex systems such as a cell or an organ 
(tissue) will be very important to develop better treatments that control 
or stop such unwanted transformations. The Kreis team will investigate 
these events in melanoma models using next-generation sequencing 
and proteomic analyses of single cells and tumour tissues. Funding for 
a PhD student is already available but we need additional postdoc and 
project cost support. COSTS: €93,000 per year over 2 years to fund 
a post-doctoral fellow and €70,000 for project costs (CR01)

Project
In order to investigate optimal treatments for each melanoma pa-

tient, the Systems Biology group employs next generation sequencing 
of the epigenome and genome covering (melanoma) patients over dif-
ferent stages. The goal of this project is to identify new and more po-
tent drug combinations leading to effective personalised treatment. 
COSTS: All donations are welcome (CR02)

Tumour metastasis is the major cause of cancer-related death. Me- 
tastatic cancer cells are characterised by structural and functional per- 
turbations of particular types of proteins. Researchers at the LSRU have 
started to analyse the role of one such protein, the actin-binding protein  
L-plastin, in metastasis of breast cancer cells. Additional funding is 
needed to continue this project. COSTS: All donations are welcome 
(CR03)

More than 90 percent of cancer-related deaths can be attributed to 
metastases and not to the primary tumours from which these malignant  
lesions arise. One of the projects of the Molecular Disease Mechanisms  
group aims at understanding how tumour cells can disseminate and 
form clinically relevant macrometastases in a secondary organ. Organ- 
oids of each patient will thereby be grown in culture and tested for a 
range of drugs in order to allow clinicians to decide on appropriate treat- 
ment regimens. COSTS: €80,000 for establishment of patient- 
derived organoids and drug testing (CR04)

Investment
If diagnosed early, colorectal cancer can be cured in nine cases out 

of ten. Patient survival is therefore largely dependent on early diagnosis 
and intervention. In the past, the Molecular Disease Mechanisms (MDM) 
group discovered molecules that can act as disease indicators (so called 
‘biomarkers’) by using human cancer tissue samples from the local pop- 
ulation. The MDM group continues to do this in order to identify novel 
powerful diagnostic parameters that will ultimately make it possible to 
reduce colorectal cancer incidence. COSTS: €60,000 for sequencing, 
human tissue samples, generation of primary cell cultures (CR05)

Funding needs   !

Cancer Research –  
moving towards better therapies

Why to support 
cancer research 
at the LSRU

Since the inception of the Uni-
versity, cancer research has 
been an important topic at the 
LSRU. The unit has further de-
veloped this focus area and has 
gained critical mass to per-
form highly competitive, state-
of-the-art and interdisciplinary 
cancer research in a patient- 
orientated way. The LSRU re-
searchers have a long and 
strong track record concerning 
the investigation of deregu- 
lated mechanisms in diseased  
cells and now group these 
competences to advance our 
understanding of cancer initi-
ation and progression.

All life processes taking place in orga-
nisms are coordinated by finely tuned 
signals: biomolecules acting as messen-
gers switch cellular processes on and off 
again, and thus keep the complex system 
in equilibrium. When a disease like cancer 
breaks out, the cause can sometimes be 
in these signalling pathways; the body’s 
 communications are disrupted.

Tumour cells, for example, no longer res-
pond to stop signals; rather than halting 
at the “red light” to cell division, they 
carry on unchecked and ultimately des-
troy the body. Scientists at the LSRU 
are studying how these signal pathways 
function in cases such as skin cancer or 
colonic cancer, and what has gone wrong 
in the cancerous cells.  

Oncologists are in as urgent need for 
new anti-cancer drugs as ever. They 
frequently encounter new resistances 
to the active agents used in clinical 
practice – drugs that once worked but 
have suddenly become ineffective and 
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The LSRU offers biology Master’s stu-
dents the opportunity to specialise in a 
highly relevant field of research: Systems 
Biology. The courses focus strongly on 
molecular biological mechanisms that 
play an important role in disease research. 

For this master’s course, students at-
tend an uncommonly large number of 
practical classes, all held in fully equipped 
laboratories. The participants are taught 
the basics of experimental work and are 
entrusted with carrying out their own 
experiments for their own research proj-
ects. They use the same methods that 
the scientists working at the LSRU use in 
their research.

The future biology graduates work under  
supervision the same way as they will 
work independently after completing 
their master’s thesis. Such intensive 
and practical preparation of students is 
very expensive. In addition to first-rate 
supervision, it requires costly laboratory  
materials and equipment. Analysing the 
results of experiments is also expensive, 
requiring high-performance computers 
and the latest available software. Only 
with optimum technical equipment can 
the young investigators achieve results 
that can be put into scientific context, 
paving the young people’s way into bio-
medicine.

Doing research while studying

Project
Using genomics and proteomics technologies, clinical 

samples from rheumatoid arthritis patients are being analysed 
in a large-scale study. Our goals are to obtain a better under-
standing of the causes of rheumatoid arthritis and to define 
new therapeutic targets and biomarkers for diagnosis and dis- 
ease evolution. COSTS: All donations are welcome (IR01)

Salary
Over the last few years, the Signal Transduction group has 

been studying the links that exist between inflammation and 
cancer, with a particular focus on liver cancer. Researchers in 
our lab are especially interested in a particular type of molecules, 
called microRNAs, that seem to play a role in both inflammation 
and cancer. In order to continue this important work, we are now 
looking for private funding to cover the expenses of the project 

Funding needs   !

and support a post-doctoral fellow. COSTS: €110,000 per year 
for 2 years to support a post-doctoral fellow and the pro-
ject (IR02)

Investment
Light microscopy has always been one of the key technolo-

gies in biomedical research. It allows us to visualise processes 
in living cells and, for example, to directly observe the effect 
of drugs on cellular events. This is very helpful to understand 
the mechanisms by which drugs act and to improve them even 
further. The LSRU microscopy platform requires private support  
to replace an older confocal microscope. COSTS: €250,000 for a 
basic instrument, further €50,000 -€250,000 for advanced  
specifications and/or additional modules (IR03)

Programme 
The University of Luxembourg would like to expand the number 

and range of practical courses in Systems Biology for master‘s stu-
dents. Donations will finance the laboratory equipment and consum- 
ables necessary for the laboratory experiments. COSTS: All dona-
tions are welcome (SR01)

The University’s successful CanSys exchange programme allows 
students to carry out a double Master’s Degree in Cancer and Sys-
tems biology. The CanSys programme represents a partnership of the 
University of Luxembourg with the Free University of Amsterdam and 
two Universities in the United States. In order to create student scho-
larships, we rely on private donations. COSTS: €10,000 per named 
scholarship. In addition, all donations are welcome (SR02)

The Doctoral Programme in Biomedicine within the Doctoral 
School in Science and Engineering aims to provide state-of-the-art 
education for PhD candidates. The regular courses that are organised 
by the programme require additional equipment (e.g. for workshops 
in wet-lab techniques, microscopy, mass spectrometry). COSTS: All 
donations are welcome (SR03)

Funding needs   !

from arthritis patients for diagnostic and 
therapeutic purposes. In these samples, 
biologists at the LSRU study neutrophilic 
cells – a certain type of white blood cell 
– and their behaviour in the case of in-
flammation.

The researchers are using the latest ana-
lytical techniques to detect molecular 
patterns that are characteristic of rheu-
matoid arthritis and inflammation. These 
patterns serve to provide a fundamental 
understanding of autoimmune and in-
flammatory diseases. They will also pro- 
vide the basis for new diagnostic methods 
for early detection and for the treatment 
of joint inflammations.

They are collaborating very closely with 
physicians who regularly treat arthritis 
patients. A central object of investiga- 
tion is synovial fluid – the fluid lubricating 
our joints – of which they take samples 

Inflammations are a natural response of 
the body to diseases. They occur when-
ever the immune system detects and 
reports invaders such as bacteria, or the 
seat of a disease such as a tumour. White 
blood cells are then sent in to restore our 
health. In some cases, however, the im-
mune response turns against the body’s 
healthy tissue.

Scientists at the LSRU have extensive 
experience in researching inflammation  
relating, for example, to the lungs, the 
cardiovascular system, and the onset of 
cancer. Another field to which they are 
dedicated is the autoimmune disease 
rheumatoid arthritis. Their aim is to under- 
stand the disease mechanisms of this  
inflammation of the joints, and to find 
ways to treat or even cure it. 

Recognising the molecular pattern 
of inflammatory diseases
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Project
The microRNA Team studies ways to 

improve disease prognosis, progression and 
drug response for patients suffering from 
melanoma, colon cancer and liver cancer. 
We investigate which tissue samples are 
most suitable for analyses (blood, urine, 
tissue) and what molecules serve as the 
best biomarkers (f.ex. proteins, microRNAs, 
circulating tumour DNA). Identified bio-
markers have to be validated and exter-
nally ISO-certified. COSTS: €150,000 all 
donations are welcome (CB01)

Some so-called kinase inhibitors are 
already successfully used as novel drugs 
in the treatment of cancer or chronic in-

flammation; many more are being tested 
in preclinical studies. Scientists in the Sig- 
nal Transduction laboratory want to un-
derstand how selected kinase inhibitors 
work and why they may elicit side effects. 
Moreover, it will be investigated whether a 
combination with other compounds might 
achieve even better results. COSTS: 
€30,000 per year over 3 years (CB02)

The Clinical & Experimental Neuro- 
science group is planning to perform au-
tomated high throughput drug screenings 
on glioblastoma cells with known geno-
types to identify mutations that make 
glioblastomas resistant or sensitive to 

Funding needs   !

Biomarkers – detect cancer 
before it becomes incurable

Early cancer detection can save lives. Pa-
tients have the greatest chance of being 
cured if doctors discover a cancer before 
the first symptoms appear. However, for 
some types of cancer, either there are 
still no reliable methods for early detec-
tion, or the diagnostic methods are too 
imprecise. This can lead to false findings, 
or it may necessitate major surgical in-
tervention to obtain tissue samples for a 
diagnosis.

These problems could be solved by the 
use of biomarkers, a term that refers to 
diverse biological molecules. One example 
is so-called microRNAs which play a cru-

cial role in the regulation of genes and 
protein quantities in the body. microRNAs 
are relatively easy to obtain from blood or 
urine samples and scientists at the LSRU 
are researching how they can be used for 
early detection of cancer.

It is important that the genetic material 
of cancer cells is characterised with the 
greatest possible accuracy. While many 
types of tumours have already been ge-
netically characterised – their DNA se-
quenced – they cannot be simply catego-
rised under blanket terms such as “liver 
cancer” or “skin cancer”. In most cases, 
a tumour is composed of groups of dif-

ferent cancer cells, where the DNA of 
one cell type is characteristically distinct 
from that of another. This has conse-
quences for both diagnosis and therapy.

Genetically distinct cell groups respond 
differently to cancer drugs. Some cell  
types in a tumour can be successfully  
treated with a particular active agent, 
while others cannot. Furthermore, some 
cell types can eventually become re-
sistant to the drugs used. In this case, 
the treatment works initially, but then 
the disease flares up again and in most 
cases ends relatively swiftly in death.

Using microRNAs and other suitable  
biomarkers, medical practitioners can 
detect cancer at an earlier stage – be-
fore the first clinical symptoms appear. 
Such biomarkers also reveal the genetic  
makeup of the tumours, allowing ineffec-
tive drugs to be ruled out and other, ef-
fective drugs to be used in combination.  
The probability of successful therapy thus 
increases. During therapy, the emergence  
of resistance to individual drugs can be 
continuously monitored. Should resis- 

tance arise, the physicians can employ 
other treatments to which no resistance 
has developed.

Until this becomes common practice, the 
LSRU scientists must continue to con-
duct extensive research projects. The aim 
is to better understand the genetic diver-
sity of tumours. This involves sequencing 
the DNA of as many cancer cell types as 
possible. Identifying potential biomarkers 
requires time and money. They must be 
tracked down in samples provided by pa-
tients, which requires close cooperation 
with clinics and hospitals. Ultimately, the 
biomarkers must be studied in the re-
search laboratories and validated, using 
standardised methods, before pharma-
ceutical companies can develop and va-
lidate them for diagnostic use. 

Why to support 
biomarker research 
at the LSRU

The University has a long-stand-
ing record in cancer research in 
Luxembourg, dating back to the 
times of the ‘Cours Universitaire’. 
In Luxembourg. LSRU researchers 
are the leaders in basic and ap-
plied cancer research in the fields 
of skin, liver and colon cancers. 
Thanks to strong clinical part-
nerships, cutting-edge technolo-
gy and a multidisciplinary network 
of talented scientists, a joint 
effort in drug target validation, 
predictive biomarker identifica-
tion and drug discovery is ideally 
supported.

known drugs. Results will be validated by 
predicting and testing individualised tre-
atments on glioblastoma cells from dif-
ferent donors. COSTS: €60,000 (CB03)

Investment
Exosomes are small vesicles that  

help with cell communication. They are 
secreted by cells and contain miRNAs, 
DNA and proteins, which travel through 
the body and have roles in establishing 
metastasis but are also promising dis- 
ease biomarkers. To measure the purity  
and size of exosomes, an instrument 
called ‘Nanosight’ is required. COSTS: 
€50,000  (CB04)
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Thank you

We thank all the individuals, families, service 
clubs, foundations and companies who have 

supported us in our quest to accelerate biomedical 
research in many different disease fields. We truly 

appreciate your support and your trust in us.
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