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LCSB in brief

The LCSBis an interdisciplinary research centre at the University of
Luxembourg. Its 280 staff members combine their expertise in a broad
spectrum of disciplines - from computational biology to clinical and experimental
neuroscience - to study the brain and its diseases. Research at the LCSB focuses
on neurodegenerative disorders such as Alzheimer’s or Parkinson's. Collaboration
between biologists, medical and computer scientists, physicists, engineers as well as
mathematicians offers new insights into complex biological mechanisms and disease
processes, with the aim of developing new tools for diagnostics, prevention and therapy.
The LCSB has established strategic partnerships with scientific partners worldwide

and with all major biomedical research units in Luxembourg. The centre also carries out
collaborative projects with hospitals and research-oriented companies, accelerating the
translation of fundamental research results into clinical applications, for the benefit of
patients.
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Super-resolution microscopy image of a neuron-like cell showing labelled cytoskeletal filaments.
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A clear roadmap
for the LCSB

In 2025, the LCSB underwent an external research
evaluation. This assessment of our research centre
recognised past achievements and provided valuable
guidance for future development. The panel of international
experts who examined our scientific output, infrastructure
and societal engagement identified several strengths. They

commended our systems biology approach to complex
diseases and internal initiatives designed to encourage
collaboration across disciplines. This collaborative and
interdisciplinary spirit has indeed been at the heart of the
LCSB since its inception, as evidenced by the numerous
examples you will find within these pages.

Besides the LCSB excellent scientific performance, the
evaluation highlighted the quality of our state-of-the-art
platforms, our strong integration within Luxembourg and
our participation in outreach activities. The subsequent
launch of a new platform to advance responsible animal
research further, and the cutting-edge equipment
installed at the LCSB in 2025 demonstrate our ongoing
commitment to technological excellence. Similarly, the
LCSB's involvement in the Scienteens Lab, an initiative
which has given to 20.000 high school students across the
country the opportunity to experience hands-on research,
illustrates our continued connection with society at large.

The past year has also shown the LCSB's ability to

attract talented researchers from abroad and develop
talent from within. Four new research groups have been
established. Two led by principal investigators coming
from other European institutions. Two led by LCSB
researchers taking on new responsibilities. Each will
contribute essential expertise to our centre. The novel
chemical neurobiology approach and advanced imaging
capabilities brough by Prof. lvana Nikic-Spiegel will open
up entirely new experimental possibilities at the LCSB.
The team of Dr Rico Schieweck will study gene expression
dynamics, strengthening the molecular and mechanistic
dimension of our research on neurodegeneration. Finally,
additional machine learning and computational expertise,

respectively provided by the groups of Dr Shekoufeh Gorgi
Zadeh and Dr Venkata Satagopam, will bridge the gap
between fundamental research and clinical translation.

Importantly, the evaluation provided a clear roadmap

for the next chapter of the LCSB. It encouraged us to
consolidate our core expertise in neurodegenerative
disease research, strengthen interdisciplinary
collaborations, and focus more on technology transfer.
In line with these recommendations, additional
recruitments have just been completed or are underway,
bringing yet another layer of expertise to the LCSB. From
biophysics to neuroimmunology and bioinformatics, they
will complement existing assets. In the longer term, the
LCSB also intends to venture into neuroradiology, with a
dedicated MRI scanner, which will significantly enhance
clinical and translational research. We plan to address
traumatic brain injury as well, a major societal and health
challenge with clear potential for innovative research.
Lastly, focusing on Al-guided structural biochemistry and
drug development will further deepen our translational
research efforts.

| am proud of how the LCSB is growing and expanding its
infrastructure. By embracing new technologies, leveraging
interdisciplinary expertise and nurturing talent, we are
well on our way to establishing our centre as a prominent
player in the international research landscape, shaping the
LCSB for many years to come.
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Michael Heneka

Supporting cutting-edge research
through international exchanges

Supported by the Gerhard und lise Schick Foundation,
the LCSB Research Stay grants enable short term visits
to partner laboratories abroad, giving researchers the
opportunity to access expertise and technologies outside
Luxembourg.

In 2025, the grants supported stays of early-career
researchers Lucia Gallucci, Lorina Bilalli and Elle Wilson
at internationally recognised research centres. Lucia
Gallucci visited the Radboud University Medical Centerin
the Netherlands, where she acquired advanced expertise
in stem cell differentiation and in the generation of
astrocytes, specialised brain cells that play a key role

in rare neurological disorders. Lorina Bilalli carried out
her research stay at Charité Berlin in Germany, where
she learned new imaging skills that make it possible to
visualise in great detail the protein synthesis machinery

in brain cells. Elle Wilson spent her stay at Juntendo
University in Tokyo where she discovered new laboratory
tools to study genes linked to Parkinson's disease and
strengthened the ongoing collaboration with the Japanese
institution.

Across all stays, the researchers worked closely with host
teams, contributed to ongoing projects and gained practical
experience in different research environments. Learning
from international experts strengthened

their skills while bringing fresh ideas
back to the LCSB. These grants
illustrate how targeted philanthropy
helps early-career researchers

to grow, accelerates knowledge
exchange and strengthens

Amard

Watch the
international collaborations. videos
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Axonal injury under the
super-resolution microscope

In 2025, the creation of four new groups brought to 20 the number of research teams at the LCSB. Among
them, the Chemical and Molecular Neurobiology group, led by Prof. Ivana Niki¢-Spiegel, bridges microscopy
and chemical biology to decipher the molecular mechanisms behind brain diseases, in particular multiple
sclerosis, and identify ways to protect neurons from injury. Their approach: Using nanoscale imaging and
advanced molecular tools to get a better overall picture of neurodegeneration.

The Chemical and Molecular Neurobiology team

The group focuses on multiple sclerosis, a chronic
neurological disorder that affects 2,8 million people
worldwide - mostly young adults - and presents with very
heterogeneous symptoms. Current treatments can delay
the long-term progression of the disease but there is no
cure for multiple sclerosis, placing a heavy burden on
patients and societies. “Multiple sclerosis is characterised
by the formation of lesions in the brain and spinal cord.
These arise from inflammation, driven by immune cells,
that damages myelin, the protective coating of nerve

fibres, and can also injure the nerve fibres themselves,”
explains Prof. Niki¢-Spiegel. "As a result, communication
within the nervous system is disrupted, contributing to
disability over time. However, the molecular mechanisms
underlying these processes are still not fully understood.”

This is where the group’s unique technical expertise
comes in. Combining imaging, from live-cell to super-
resolution microscopy, chemical biology and proteomics,
the researchers explore the organisation and dynamics of
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single-molecule localisation events.

proteins within brain cells. By labelling newly synthetised
proteins in a given cell type and during a specific time
frame, they are able to investigate processes that get
disrupted by the disease. “We first conduct untargeted
proteomics studies to find out which proteins are up-or
downregulated in different phases of multiple sclerosis. It
helps us pinpoint proteins of interest that could constitute
good targets for treatments,” details Prof. Niki¢c-Spiegel.

Once promising proteins have been identified, the
researchers turn to advanced microscopy to study

both these new targets and established candidate
proteins more closely. For example, they investigate ion
channels, found in the gaps between myelin sheaths, and
cytoskeletal proteins that give neurons their structure.
Live imaging combined with advanced fluorescent
labelling allows them to follow how these proteins
reorganise over time. With super-resolution microscopy,
they can even reach the single-molecule level, enabling
them to map the precise localisation of proteins within
cells. As neuronal communication depends on the

highly organised nanoscale distribution of proteins, this
technology is essential for detecting subtle changes that
cannot be observed with conventional imaging. A brand-
new microscope recently installed at the LCSB allows the
team to visualise proteins or protein clusters measuring
just 10 to 15 nanometres, opening new possibilities to
understand how alterations in molecular organisation
contribute to neuronal dysfunction.

By harnessing the power of cutting-edge technologies
and developing new methodologies for their use in
complex systems such as cell cultures and in vivo models,
the Chemical and Molecular Neurobiology group aims not
only to unravel the molecular mechanisms of multiple
sclerosis, but also to find commonalities with other

We develop advanced imaging

and chemical biology tools to study
how brain cells function and to uncover
molecular pathways that could guide
the development of targeted therapies.

brain diseases. “Processes such as oxidative stress

and neuroinflammation play a role in all these disorders.
Similarly, beyond its well-established role in multiple
sclerosis, myelin is emerging as an important factor

in other neurodegenerative diseases,” underlines Prof.
Nikic-Spiegel. “So, we hope that our findings on how

to protect the nervous system from axonal injury and
demyelination could translate from multiple sclerosis
to Parkinson’s and Alzheimer's disease.”

Another similarity between these neurodegenerative
disorders is the need for reliable biomarkers to

detect the disease early and to better understand

its progression. Addressing this challenge requires
experimental models that capture key aspects of each
disease. In multiple sclerosis, this is particularly complex
due to the interactions between multiple cell types,
making the disease difficult to fully model in human

cell systems. To tackle this issue, the group hopes to
develop increasingly complex human models that more
closely reflect the cellular interactions underlying
multiple sclerosis. Initial efforts will focus on refining
two-dimensional systems, while also exploring, over
time, more advanced 3D models such as lab-grown brain
organoids by building on existing expertise at the LCSB.
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Rejuvenating the brain with the help
of a computational clock

As the world population is ageing rapidly, age-related
brain disorders are on the rise. Living longer but in poor
health is not only a daunting prospect, it also places a
substantial burden on healthcare systems worldwide.

The idea of being able to counteract the functional
decline of our brain through rejuvenating interventions
sounds therefore promising. The question is how can we
identify compounds that have the potential to efficiently
rejuvenate brain cells and to protect the ageing population
from neurodegeneration? With the support of the
Fondation Jean Think, Prof. Antonio Del Sol and his teams
of computational biologists, based both at the LCSB and
at the CIC bioGUNE in Bilbao, used their machine learning
expertise to tackle this challenge.

The researchers developed what is called an “ageing
clock”, a computational tool designed to measure the
biological age of cells, as opposed to their chronological
age. Indeed, the organs and tissues of people of the
same age can evolve differently over time, depending on
genetic and environmental factors, leading to different
biological ages. These clocks are therefore useful tools
to assess ageing at the molecular level and can help in
understanding its causes and consequences.

The clock designed by the LCSB and CIC bioGune
researchers is specific to the brain and uses gene

expression information from 365 genes to make predictions.

on data from healthy individuals, aged from 20 to

tests showed that the clock is able to estimate
the biological age of different cell types in the
brain, especially neurons. Lastly, by looking at the
predicted biological ages for healthy individuals
and for patients with neurodegenerative
conditions, the researchers observed that
patients exhibited a higher biological age.

“Our results tell us that the biological age of the
brain cells calculated by our clock reflects the
decline in brain function experienced by the
patients and is even correlated with the degree
of neurodegeneration,” explains Dr Guillem
Santamaria, postdoctoral researcher at the
LCSB. “This correlation suggests that the rejuvenating
interventions identified by the clock could serve as
neuroprotective agents.”

The researchers wanted to use the clock to find genetic
or chemical interventions that would significantly shift
back the biological age of brain cells. They explored

the effect of thousands of compounds and identified

453 unique rejuvenating interventions. Among the
identified compounds, several are known to extend
lifespan in animal models. Others are already used to treat
neurological disorders. However, the vast majority has not
yet been studied in the context of health-span extension.
The researchers tested three of these compounds in
mice: They produced rejuvenation at the molecular level
in the cortex of aged mice, and improved behavioural and
cognitive functions.

“First, the fact that our computational platform identified
drugs that have a known effect on brain function supports
the idea that using the predicted effect of a compound

on the biological age is an efficient way to evaluate its
neuroprotective potential,” concludes Prof. Antonio Del
Sol. “Then, the results also highlight that our clock can
help us find many new drug candidates that haven't been
studied before for their rejuvenating properties. This
opens up a lot of new avenues for future therapeutic
development in neurodegenerative diseases.”

Using a machine learning approach, it was trained

97, and could accurately predict their age. Further
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Microbial molecules to detect Parkinson’s

disease early

In July 2025, Prof. Paul Wilmes was awarded a Proof of
Concept grant by the European Research Council (ERC) to
investigate whether small proteins originating from gut

microbes could serve as biomarkers for Parkinson’s disease.

“As part of the ExpoBiome project, funded by an ERC
Consolidator Grant, we have uncovered that small
proteins produced by the gut microbiome can trigger the
aggregation of a-synuclein, the molecular hallmark of
Parkinson’s disease,” explains Prof. Wilmes, head of the
Systems Ecology group at the LCSB. “We now want to
establish the utility of these microbiome-derived proteins
as predictive biomarkers, meaning to determine whether

quantifying them in faecal or blood samples could become
an efficient way of identifying people at risk and of
detecting the disease early.”

Prof. Wilmes and his team have already developed a
method, based on advanced omics technologies and
state-of-the-art artificial intelligence, to identify the most
promising microbial molecules. With the new ERC grant,
the researchers will refine the existing method, address its
technical feasibility, and assess its commercial potential.
The project will involve several international partners

for clinical research and for developing a go-to-market
strategy.
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Advancing Alzheimer’s research
with Lateral Pharma

Collaboration between academia and industry plays a key
role in translating fundamental discoveries into tangible

benefits for patients. At the LCSB, such partnerships often

combine cutting-edge research models with innovative
therapeutic approaches developed by companies
worldwide. A current collaboration with the Australian
biotech company Lateral Pharmaillustrates how this
synergy can accelerate drug development in the field of
neurodegenerative diseases.

The project brings together Lateral Pharma and the
Neuroinflammation group led by Prof. Michael Heneka to
investigate the potential of peptide-based compounds for
the treatment of Alzheimer’s disease. Lateral Pharma had
previously developed and clinically tested short peptides
derived from human growth hormone fragments, initially
for indications such as neuropathic pain, a chronic type
of pain caused by damage or dysfunction in the nervous
system. As the compounds were shown to be safe in
humans and to target pathways involved in cellular stress
responses, the company sought to explore their potential
role in neuroinflammation, a hallmark of Alzheimer’s and
other neurodegenerative disorders.

To this end, Lateral Pharma approached Prof. Heneka,
whose group is internationally recognised for its expertise
in neuroinflammatory mechanisms and disease-relevant
model systems. From the outset, the collaboration was
supported by the LCSB's Innovation and Partnering

team, which worked closely with both sides to establish

a framework tailored to the project’s scientific and
translational goals. “The company was looking for a
partner who could assess their compounds in highly
specialised experimental settings that go beyond standard
testing pipelines,” explains Dr Clemens Ostrowicz, team
leader of Innovation and Partnering at the LCSB. “What we
offer here is not a routine service, but tailored sponsored
research built on unique scientific capabilities.”

The collaboration started with an initial pilot phase
focusing on in vitro experiments. Working at the interface
between fundamental research and drug development,
postdoctoral researcher Dr Bora Tastan investigated how
the peptide compounds influence microglial functions,
including inflammatory signalling and the cells ability to

LAT compounds

Characterisation of the effects of the
compounds on stressed microglia

remove toxic material. These first studies suggested that
the compounds may primarily modulate communication
between cells rather than acting on individual cell types in
isolation. Based on these findings, both partners agreed to
move to a second phase involving studies in an established
mouse model of Alzheimer's disease. “This step marks a
decisive moment in the project,” says Dr Tastan. “The in
vivo study is designed as a go-or-no-go phase, where we
will assess whether treatment can reduce pathological
hallmarks and disease severity.”

Beyond the scientific objectives, the project highlights

the added value of close interaction between researchers,
innovation specialists and industry partners. While
academic research often follows an exploratory path, the
collaboration introduced a more structured, milestone-
driven approach. “Industry partnerships encourage a more
holistic view of project planning,” Dr Tastan explains.

“They require researchers to consider the full trajectory

of a project from the very beginning.” For the LCSB, the
collaboration provides access to novel compounds not
available in the public domain, generates opportunities for
joint scientific publications, and strengthens its position as
an internationally visible partner for translational research.
For Lateral Pharma, it offers rigorous validation of drug
candidates in state-of-the-art disease models. Together,
the partners aim to bring new therapeutic strategies one
step closer to patients affected by Alzheimer’s disease.
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Connecting research and dementia care

In 2025, staff members from the LCSB and the Luxembourg
Alzheimer Association (ALA)took part in a “science meets
care” initiative, which brought together research and care
professionals.

ALA supports people living with Alzheimer’s disease and
other forms of dementia, offering residential care and
nursing services. In April, a group from the LCSB visited
one of their facilities. The visit began with an introduction
to the association’s values and services, followed by a tour
of the residential and nursing home “Beim Goldknapp” in

Erpeldange-sur-Sire. LCSB participants observed how
care teams tailor their daily work to the individual needs of
people living with dementia.

This visit followed an earlier exchange during which the
ALA team visited LCSB laboratories and had the opportunity
to learn more on Alzheimer's research from Prof. Michael
Heneka. By fostering mutual understanding between
science and care, these exchanges help ensure that
research remains closely connected to the needs and day-
to-day realities of people living with Alzheimer's disease.
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Understanding gene expression
dynamics in neurological diseases

The regulation of gene expression is central to understanding how neurological disorders develop and
progress. In early February 2025, Dr Rico Schieweck joined the LCSB as a Junior Principal Investigator to
establish the Gene Expression Dynamics group. The Junior Principal Investigator scheme is a dedicated
career development programme that enables early-career researchers to launch and lead their first
independent research group with initial institutional support. His work strengthens the centre’s expertise

in translational regulation and expands ongoing efforts to investigate the molecular mechanisms underlying
neurodevelopmental and neurodegenerative diseases.

We want to unravel the dynamics of
protein synthesis and establish how
alterations in ribosome speed influence
protein folding, stability and consequently
cellular function.

Protein synthesis determines how genetic
information is converted into functional proteins and
is ultimately shaping cellular identity and function.
A central molecular machine in this process is the
ribosome. It uses the messenger RNA as a blueprint
to translate its sequence into a protein sequence.
Although the fundamental steps of this process are
well understood, the dynamic interplay between
translation and protein functionality remains elusive.
The Gene Expression Dynamics group therefore
aims to unravel the dynamics of translation and
establish how alterations in ribosome speed
influence protein folding, stability and consequently
cellular function in the nervous system.

The team is particularly interested in genetic
variants that do not alter the protein sequence.
Although these variants are considered silent,
they can have an impact on the speed at which
the ribosome reads along the messenger RNA.
Consequently, these 'silent’ variants can affect
the 3D structure, that proteins start to acquire
during their synthesis, and the stability of the final
molecule. Their contribution to the pathological
processes is therefore essential to elucidate.
However, this class of genetic variant is widely
neglected in clinical practice.

The Gene Expression Dynamics group is addressing
these questions in different disease models
including those for neurodevelopmental and
neurodegenerative disorders such as autism, spinal
muscular atrophy and Parkinson's disease. Recent
findings from the group and from other labs strongly
suggest that altered ribosome dynamics play a
critical role in the pathology of all these diseases.

University of Luxembourg « LCSB - Highlights 2025 - Gene Expression Dynamics

Above: The Gene Expression Dynamics team - On the left: The 3D structure of the 80S human ribosome

Dr Schieweck and his collaborators have secured
competitive funding from the Luxembourg National
Research Fund (FNR), with a recent FNR CORE grant
awarded to investigate the effects of altered ribosome
speed, marking an important early achievement for the
newly appointed Junior Principal Investigator.

To study ribosome dynamics, the team applies an
integrated experimental strategy that combines several
omics approaches - transcriptomics, proteomics and
translatomics - to characterise entire sets of molecules,
from RNA to proteins, which contribute to protein
synthesis. In addition, they apply kinetic ribosome
profiling, a technique that provides a global snapshot

of ribosome activity, and allow them to quantitatively
assess ribosome speed. These methods provide insight
into co-translational protein folding in healthy and
diseased cells. They are integrated with complementary
biochemical approaches to generate a comprehensive

view of translational regulation in neuronal systems. “Our
research aims to clarify how changes in translation control
contribute to neurological disease,” says Dr Schieweck.

“A better understanding of these mechanisms will help

us determine which molecular alterations are directly
relevant to pathology and which are compensatory
mechanisms that buffer potential damage.”

Alongside developing the scientific programme,

Dr Schieweck is currently expanding his team. A first PhD
student has recently joined, and further recruitment is
ongoing. Supported by the centre's scientific platforms
and technical expertise, the Gene Expression Dynamics
group is building the foundation for its future research
activities. It will broaden the LCSB's research activities in
RNA biology and molecular neuroscience, complementing
existing expertise in neurodegenerative research and
enhancing the centre’s ability to investigate disease
mechanisms across multiple regulatory layers.
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Venturing into the brand-new field
of organoid intelligence

Researchers at the LCSB are modelling the complexity
of the human brain in a dish. In March 2025, their work
was highlighted in an episode of Primer, a global series
from Bloomberg QOriginals that breaks down the complex
science, technologies and industries shaping the future.

The 30-minute episode, titled “Can Living Human Brain
Cells Power Al?", explored the world of biocomputing,
where scientists are laying the foundation for a field that
may blur the lines between the biological and synthetic.

It featured the work of biotech companies from Australia
and Switzerland, as well as researchers from the
University of California and Johns Hopkins University,

and highlighted the relevance of research conducted by
Prof. Jens Schwamborn and his team at the LCSB.

The Developmental & Cellular Biology group works with
brain organoids, 3D cell cultures, to model physiological
and pathological processes in the brain. While
neurodegenerative processes are at the

heart of the team's work, they are now
venturing into the brand-new field

of organoid intelligence. They want

to harness the computing power

of brain tissue by producing a
biological processer unit based on

Watch the
stem cell-derived brain organoids. episode

Forever chemicals,
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diving into troubled waters

The term “forever chemicals” refers to a category of
synthetic chemicals called per- or polyfluoroalkyl
substances (PFAS). Characterised by very stable bonds
formed by carbon and fluorine in their structure, PFAS
do not degrade easily, hence the label “forever”. They
can be found in many products, from industrial goods to
fabric, cookware and cosmetics, but their presence in
our environment and their impact on human health are
a growing concern.

PFOS and PFOA are two PFAS that were widely used

for several decades. Their use is now regulated by the
Stockholm Convention on Persistent Organic Pollutants
due to clear links with cancer, premature birth and

thyroid diseases. “Unfortunately, this regulation triggered

amechanism known as “regrettable substitution”,
where industries developed new compounds to

replace them,” explains Prof. Emma Schymanski, head
of the Environmental Cheminformatics group at the
LCSB. “Over time, we have seen that some of these
“replacement” PFAS also remain in the environment and
cause undesirable health effects.”

Based on the recent OECD definition, over 7 million
known chemicals can be considered PFAS. Among
them, one is gaining attention: Trifluoroacetic acid
(TFA). Manufactured for industry but also occurring as

a degradation product of other PFAS, its concentration
in the environment is increasing at an alarming rate.
“There are countless sources of TFA, many of which are
stillunknown, and we lack studies on its effects,” details
Prof. Schymanski. "What we do know is that if this trend

continues and, worse, if adverse health effects are found,

we will face a big challenge.” As a matter of fact, TFA is
very difficult, and thus expensive, to remove from water.

While the situation seems to call for a total ban of all
PFAS, it seems a difficult task. "How do you implement
aregulation that bans 7 million compounds?” asks Dr
Federica Piras, post-doctoral researcher in the group.
Alternatively, enhanced treatment of industrial and
domestic wastewater is an option that may reduce the
emission of PFAS into the environment, helping to keep
the levels of pollutants in water sources under control.
This is where research can help.

"My project explores the ability of a nature-based
technology, called constructed wetlands, to limit the
emission of PFAS from wastewater treatment plants
and aims to implement a less costly and less energy-
intensive treatment compared to existing methods,”
explains Dr Piras. Nature could indeed contribute

to more sustainable solutions: In the right setting,
organisms like plants, bacteria and fungi can play a
relevant role in abating PFAS. To what extent? This is
what researchers want to investigate in rural areas of
Luxembourg, also addressing various aspects such

as the availability of space for implementation. This
highly interdisciplinary project, called PFAS-QUEST, is
funded through the Institute for Advanced Studies at
the University of Luxembourg, and conducted in close
collaboration with the Department of Engineering,
syndicates and international partners.

Additionally, Prof. Schymanski and her team are
involved in analysing water all over the country and
surrounds to get a better overview of the situation in
Luxembourg. They also contribute to databases on
existing chemicals, making scientific information freely
available to all, from specialists to decision-makers and
the general public. All steps in the right direction for a
greener - or maybe bluer - future.
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New milestone for the Scienteens Lab

In 2025, the Scienteens Lab reached a new milestone:
20.000 students have now participated in their workshops!
After sparking teenagers'interest in science throughout
the Greater Region for over a decade, this research lab for
high-school students, launched by the LCSB back in 2013,
is still going strong.

Offering 26 different workshops for classes in four
disciplines, the Scienteens Lab has also broadened its
offer with activities dedicated to girls, workshops for

adults, and an interactive booth travelling through the
country.

“It is amazing to see how far we have come and to
experience the constantly renewed enthusiasm of
teachers and students alike for science outreach
activities,” says Dr Elisabeth John, head of the Scienteens
Lab. “It motivates our team to strive to reach new
audiences, raise awareness on important topics and to
make science exciting and accessible for all!”

University of Luxembourg « LCSB - Highlights 2025 - Scientific platforms

A platform to further advance
responsible animal research

The responsible and efficient use of animal models is
essential for advancing biomedical research, particularly
in complex diseases such as Parkinson's and Alzheimer’s
disease. At the LCSB, the newly established Model Biobank
and Tissue Analytics platform provides access to a
centralised biobank of animal tissues and expert analytical
support for animal model research.

The platform was created to strengthen responsible
animal research in line with the principles of refinement,
reduction and replacement. By centralising biological
materials from studies involving animal models and
providing expert scientific support, the platform helps
researchers to make informed decisions about animal
experimentation and guarantees the optimal reuse of
existing material. “Our goal is to support high quality
research while ensuring that animal welfare and scientific
responsibility always go hand in hand,” says Dr Manuel
Buttini, manager of the platform.

At its core, the platform combines a structured biobank
and expertise in tissue-based analyses. It focuses on
tissues and biofluids collected from mouse and zebrafish
models, with particular emphasis on neurodegenerative
diseases. By preserving and sharing surplus tissues from
animal studies, the platform enables researchers to build
on existing material, reduce duplication of experiments
and minimise additional animal use. Through systematic
cataloguing of samples from past and ongoing studies,
alongside standardised processes, study designs
become more robust and experiments more comparable,
supporting more sustainable research practices.

Beyond biobanking, the platform helps researchers
throughout the scientific life cycle of animal studies.
This includes advice during the early planning phase,
such as selecting appropriate models and defining
study designs that address specific biomedical research
questions. Close coordination with the LCSB rodent and
zebrafish facilities ensures that experiments are well
prepared and aligned with ethical approvals. After studies
are completed, the platform supports tissue processing
and storage, as well as molecular and neuropathological
analyses, and assists researchers in interpreting their
results in a translational context.

A concrete example of this approach is the collaboration
with the Biomedical Data Science group, investigating

the biological mechanisms underlying sex differences in
Alzheimer’s disease. The platform contributed to selecting
suitable models and age groups, coordinated tissue
collection and supported the integration of experimental
findings with computational analyses. This type of
collaboration illustrates how the platform helps translate
complex biological data into meaningful scientific insight.

Watch the
video

While the Model Biobank and Tissue

Analytics platform primarily serves

researchers at the LCSB, it is also open to external users.
Sharing well-characterised biological material with
partners beyond Luxembourg allows valuable samples to
support new research questions and strengthens scientific
collaboration, while upholding the highest standards of
scientific quality, ethics and animal welfare. This new
platform positions the LCSB as a reference centre for
high-quality in vivo research by making animal model
studies more accessible, efficient and collaborative.
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Advancing biomedical imaging
through artificial intelligence

Artificial intelligence (Al) is increasingly shaping biomedical research. The analysis of complex imaging
data and the support of clinical decision-making are just two examples of how Al is transforming the field.
In September 2025, Dr Shekoufeh Gorgi Zadeh was appointed Junior Principal Investigator at the LCSB

to establish the Artificial Intelligence in Biomedical Imaging group, having previously joined the centre as
postdoctoral researcher. Her team will reinforce the centre’s expertise at the interface of Al, biomedical
data analysis and translational research, and complement existing strengths in systems biomedicine and
data-driven disease research.

Dr Gorgi Zadeh develops computational methods
that extract meaningful and reliable information from
biomedical images. Her work focuses on improving
performance while ensuring transparency and

interpretability. "Artificial intelligence systems must be
developed with the biomedical context in mind,” she
explains. “They should assist experts in making informed

Dr Shekoufeh Gorgi Zadeh

decisions rather than functioning as isolated black boxes.”

University of Luxembourg - LCSB - Highlights 2025 - Artificial Intelligence in Biomedical Imaging

Week 0 Week 4

Week 8

Automated 3D tracking of amyloid plaques in two-photon microscopy images over several weeks.

The group’s activities are structured around two
complementary pillars. The first centres on the application
of foundation models, large-scale artificial intelligence
systems trained on diverse datasets that can be adapted
to specific biomedical tasks with limited additional data.
Such approaches are particularly relevant in clinical
settings, where high-quality annotated datasets are
often scarce. One current collaboration aims to develop
computational tools to detect dental malocclusions in
intraoral images, in partnership with an orthodontic clinic
in Luxembourg, demonstrating the translational potential
of these methods.

The second pillar addresses a key challenge in biomedical
image interpretation: Uncertainty. Medical images are not
always completely clear, and experts may seek additional
input before reaching a conclusion. Conventional Al models,
however, typically provide a single prediction without
indicating confidence levels. Dr Gorgi Zadeh integrates
this dimension of uncertainty directly into computational
systems. Models can be designed to highlight ambiguous
regions and to flag cases that require closer expert review.
“Making uncertainty visible allows specialists to focus their
attention where it is most needed,” she notes.

Active learning strategies further strengthen the interaction
between human expertise and machine learning. Once
trained, models can be refined through expert feedback.
Incorporating uncertainty into this process increases
efficiency by directing attention to the most informative
cases and enhances collaboration between computational
scientists and biomedical researchers.

Within the LCSB, Dr Gorgi Zadeh collaborates closely
with several research groups. In partnership with the
Neuroinflammation group led by Prof. Michael Heneka,

her team analyses amyloid plague development in two-
photon microscopy images over time. This collaboration
illustrates how advanced computational approaches can
support ongoing research in neurodegenerative disease
and contribute to longitudinal imaging studies. The group
also engages with other data-driven initiatives at the LCSB
to explore applications in areas such as retinal imaging
and multimodal biomedical data integration. It benefits
from the centre’s established data science infrastructure,
imaging platform and collaborative research environment,
which provide the technical and organisational framework
required to develop and validate new computational tools.

As a Junior Principal Investigator, Dr Gorgi Zadeh is
shaping both the scientific direction of the group and

its collaborative culture. Recruitments are planned to
support the next phase of development and further
integrate artificial intelligence expertise within the

LCSB research ecosystem. The group will expand the
centre's expertise in data-driven biomedical research and
enhances collaboration between computational scientists
and disease-focused research teams, facilitating the
development of robust and transparent Al tools tailored
to biomedical applications.

Artificial intelligence should support
experts, not replace them. By making
uncertainty visible, we can build systems
that are more transparent, trustworthy and
useful in biomedical research.

&— back to table of contents



University of Luxembourg « LCSB - Highlights 2025 - Developmental & Cellular Biology

Brain assembloids reveal
Parkinson’s disease progression

Brain assembloid

Parkinson’s disease is a progressive neurodegenerative
disorder, but how it spreads through the brain has remained
poorly understood. Patients are usually diagnosed once
motor symptoms such as tremor, stiffness and slowed
movements appear. However, the disease begins silently
years earlier. Understanding how pathological changes
move from one brain region to another is therefore crucial
to unravel the earliest stages of disease progression.

To address this question, the Developmental & Cellular
Biology group at the LCSB, led by Prof. Jens Schwamborn,
simulated early disease processes in the laboratory.

The researchers showed that the protein alpha-synuclein
progressively clumps and spreads in a patient-derived brain
assembloid model. A brain assembloid is created by fusing
small, lab-grown brain tissues that represent different brain
regions, allowing scientists to study how these regions
interact. Their findings, published in the journal Advanced
Science, support a widely discussed theory suggesting that
Parkinson’s disease may begin in the lower brain regions
and then gradually spread to other parts of the brain.

At the centre of Parkinson’s disease is a protein called
alpha-synuclein. In healthy neurons, this protein helps
regulate communication between nerve cells. In Parkinson’s
disease, it misfolds and accumulates into toxic aggregates
that form Lewy bodies, a hallmark of the disease.

To understand how these aggregates spread between
connected brain regions, the team developed brain
assembloids by combining two types of human stem cell-
derived organoids. Organoids are small, lab-grown tissues

produced from human stem cells that resemble specific
brain regions. In this study, one organoid represented the
hindbrain where Parkinson’s disease is thought to begin.
The other the midbrain, which contains the dopamine-
producing neurons that are progressively lost in patients.

The researchers used reprogrammed stem cells derived
from Parkinson's patients carrying a genetic mutation
that leads to an overproduction of alpha-synuclein.

The hindbrain organoids spontaneously developed

toxic protein aggregates. When these were connected

to healthy midbrain organoids to form an assembloid,
pathological alpha-synuclein spread into the previously
unaffected midbrain tissue within 30 days. “This patient-
derived assembloid model gives us an unprecedented look
at how toxic alpha-synuclein accumulates and spreads
between brain regions,” explains Prof. Schwamborn. “It is
the first time we have been able to observe this pathology
progression in a fully human-based system, without
artificially increasing protein levels to trigger the effect.”

Importantly, the presence of excess alpha-synucleinin
the hindbrain alone was sufficient to initiate its spread
to the midbrain. Even before neurons began to die, the
researchers detected early problems in communication
between nerve cells. Using advanced measurement
techniques, the team confirmed that the fused organoids
formed functional and directional connections between
nerve cells similar to those in the human brain. As alpha-
synuclein pathology progressed, these connections
weakened, indicating early disruption of brain network
activity.

By mimicking the brain’s natural architecture and
connectivity, assembloids provide a controlled human
model to study disease progression in detail. Because
the organoids are derived from individual patients, the
system also opens new opportunities for developing more
personalised treatment approaches tailored to individual
patients. “This model offers a unique opportunity to

study early disease mechanisms and to screen for drugs
that could block the spread of alpha-synuclein before

irreversible damage occurs,” concludes Prof. Schwamborn.

“Ultimately, this could help us stop the disease before it
spreads.” This work was supported by Horizon 2020.

University of Luxembourg « LCSB - Highlights 2025 - Event
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Visit of the Hereditary
Grand Ducal couple

On 24 March, their Royal Highnesses the Hereditary Grand
Duke and the Hereditary Grand Duchess of Luxembourg
visited the Belval campus, alongside Stéphanie Obertin,
Minister for Research and Higher Education. After a
presentation of the university by the Rector and a quided
tour of the university’s Media and Learning Centres, the
royal couple came to the LCSB.

Budinger introduced how the team uses pluripotent
stem cells to obtain cultures of different cell types, such
as microglia and neurons, in order to understand their
interaction. Dr Arnaud Mary showcased the cutting-
edge microscopy equipment that LCSB scientists rely
on to observe cells and study structures like tunnelling
nanotubes.

Scheduled a few months before the Hereditary Grand

Duke became the new head of state, this visit reaffirmed
the university's role as a national hub for excellence in
research and higher education. It also highlighted the
LCSB’s commitment to advancing biomarker discovery
and new therapeutic strategies that could pave the way for
improved treatments of neurodegenerative diseases.

During their visit, Prof. Michael Heneka presented the
centre's interdisciplinary research on neurodegenerative
diseases, before accompanying the distinguished guests
on a tour of his laboratory. The tour featured the work

of the Neuroinflammation group and their efforts to
unravel how the immune system influences brain health
and contributes to Alzheimer's progression. Dr Dimitri
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10 years of progress in Parkinson’s research

In October 2025, Luxembourg celebrated the 10th
anniversary of the National Centre for Excellence in
Research on Parkinson's Disease (NCER-PD) with an
international conference. The event brought together
leading scientists, clinicians, and policymakers to reflect
on a decade of achievements and to look ahead to the
next frontier in prevention and personalised care.

Over the past 10 years, NCER-PD has united Luxembourg's
major research and healthcare institutions with the

support of the Luxembourg National Research Fund (FNR).

Together, they have built one of Europe’s most
comprehensive research cohorts of people living with
Parkinson’s disease. What began as a national effort to

bridge fundamental research, clinical practice, and patient
engagement has evolved into an internationally recognised
research alliance.

The LCSB contributed to establishing NCER-PD's
foundations by building data infrastructure, analytics, and
the patient engagement programme. Using the collected
samples, LCSB researchers developed advanced cellular
models and identified molecular and digital biomarkers.
These efforts have paved the way for precision medicine
approaches. “Our next challenge, besides our efforts

to develop disease-modifying treatments, is to create
personalised prevention strategies, putting people with
Parkinson’s and those at risk at the centre of our work,”
says Prof. Rejko Kriiger, coordinator of NCER-PD.

University of Luxembourg « LCSB - Highlights 2025 - International collaboration

Strengthening zebrafish research

Understanding rare neurodegenerative diseases requires
not only the right models, but also the right combination of
expertise. Within the Enzymology and Metabolism group
led by Prof. Carole Linster, researchers at the LCSB have
strengthened their zebrafish research through a close
collaboration with the Institute of Biomedicine of Seville
(IBiS), showing how working with complementary partners
can open new perspectives on disease mechanisms.

The partnership developed around a shared interest in
neuronal ceroid lipofuscinosis (NCL), a group of rare
inherited disorders also known as Batten disease. These
disorders are characterised by progressive neurological
decline and often begin early in life. The LCSB team had
already established zebrafish models for defects in the
CLN3 and CLN12 genes associated with Batten disease,
and built strong expertise in studying metabolism and
testing potential treatments in these models. At the
IBiS, the Molecular Physiology of the Synapse group led
by Prof. Rafael Fernandez-Chacdén has a long-standing
experience in synaptic biology, advanced imaging, and
proteomics, with a main focus on mouse models of Batten
disease linked to the CLN4 gene. As the two teams were
investigating different genes associated with the same
family of rare diseases, joining forces made sense.

The collaboration is supported through the LCSB
International Fellowship programme, which was launched
to strengthen strategic partnerships with international
centres of excellence in neurosciences. As part of this
programme, Dr Santiago Lopez-Begines joined the LCSB
as a postdoctoral researcher and spent time at both

the LCSB and the IBiS over two years, facilitating direct
exchange of expertise and hands-on transfer of methods
between the two teams. Through the collaboration,

new experimental approaches

were introduced and adapted to
zebrafish research within Prof.
Linster's group. In particular, the
scientists established new ways

of studying proteins in zebrafish
tissues, together with improved
approaches for handling and
interpreting the resulting data,
making it possible to examine
changes in the zebrafish brain in
much greater detail than before.
The collaboration also strengthened

imaging-based research. By applying techniques such

as immunohistochemistry, high-resolution microscopy
and electron microscopy to zebrafish models of Batten
disease, the researchers could reveal subtle early changes
in cells and tissues that occur before clear neurological
symptoms develop.

Beyond individual experiments, the partnership led to the
creation of a structured collection of zebrafish brain and
eye samples taken at different stages of development.
This resource makes it possible to follow how disease-
related changes develop over time and to make further use
of samples as new research questions arise. Importantly,
the collaboration established methods and resources that
remain available at the LCSB and the IBiS, and continue
to support ongoing and future zebrafish projects. It also
supports coordinated work across research sites, from
sample generation and processing to data interpretation.
A zebrafish facility is now being developed at the IBiS,
which will further facilitate the exchanges between both
institutes.

Looking ahead, the LCSB-IBiS collaboration has laid a
strong foundation for future joint projects. “It significantly
expanded the range of biological questions that can

be addressed using zebrafish, as well as the methods
available to study them,” explains Prof. Carole Linster.

As aresult, this partnership not only advances research
into rare neurodegenerative diseases but also strengthens
zebrafish as a valuable model for research that aims

to bridge fundamental science and clinical questions.
Additionally, it provided a template for other scientific
exchanges currently running between the LCSB and
leading research centres in Europe: the Ace Alzheimer
Center Barcelona and Paris Brain Institute.
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From data to knowledge

Huge amounts of data are generated daily in laboratories and clinical studies: A treasure trove of information
for research on human health, provided that we can effectively harness these diverse and complex datasets.

This is where the Clinical and Translational Informatics group steps in. Established at the beginning of 2025

by building on the expertise developed over the years within the LCSB, this new team combines data science,

bioinformatics, and IT solutions to advance digital health and translational medicine.

The Clinical and Translational Informatics team

Led by Dr Venkata Satagopam, who has honed his skills as
a bioinformatics expert at the LCSB since 2013, the group
is, to say the least, data-driven. “We want to harmonise
and integrate diverse biomedical data, from multi-omics
readouts and microscopy to medical images, clinical
information collected by hospitals and health apps, to
inform our research on neurodegenerative diseases,”
details Dr Satagopam. “Bringing together information
from a wide range of sources can accelerate biomarker
discovery, help identify molecular signatures of disease
progression, and improve our understanding of disease
mechanisms.”

Streamlining data use and analysis pipelines for research
purposes is not easy given the heterogenous nature of the

datain content and format. This team of data scientists,
bioinformaticians and IT specialists is hard at work to
make it happen. Within the LCSB, they contribute to

Let’s unlock the potential
of Al and data science for
biomedical research and healthcare.

University of Luxembourg - LCSB - Highlights 2025 - Clinical and Translational Informatics

collaborative research projects by ensuring that data
management workflows are designed properly from the
outset. Data must be curated, standardised and securely
processed, in compliance with European personal data
regulations (GDPR) and according to the FAIR principles of
findability, accessibility, interoperability, and reusability.
"We already have strong connections with

several research groups when it comes to

life for patients,” explains Dr Satagopam. Additionally, as
the project will be carried out in collaboration with Japan,
it will also contribute to enable trusted data collaboration
with partners outside Europe.

All these projects are representative of a current trend:
Building federated data infrastructures. The
goal is not new - making data accessible

developing the data management and to a wide range of researchers
analysis infrastructure needed for to advance science - but the
large clinical studies, and to approach has evolved. Rather
working on digital medicine Cohort studies than centralising all data

projects,” details Dr
Satagopam. “We are

in one place, the current

FAIR method is to keep

now looking forward to Clinical & Curation the data where it is
sharing this expertise Visualisation Translational collected and build
with the LCSB at Informatics the infrastructure

large.”

that will enable

E'] a scientists across
Local and interna- i&’ & a Europe to access
tional partners also < ) \ . it while following
= R&D Service / oyt Mining GDPR, EDHS and Al
group’s unique skillset. Federated requlations. Within

benefit from the

For example, hospitals in Analysis E
Luxembourg are working Eh‘:-/g
with the team to unlock §
health data for research T
purposes. The goal: Make the Integrat.Ed
information collected within the Analysis

healthcare system available for

secondary use in scientific studies, while

ensuring it is kept secure. This forms part of the roadmap
towards the European Health Data Space (EHDS), that
will be implemented over the coming years, and the
country is preparing for it with the help of the LCSB
data experts. Similarly, a project, involving several
national stakeholders and supported by funding from
the Luxembourg National Research Fund (FNR), is set to
beginin 2026. Called AID-Care, this project will leverage
artificial intelligence (Al) to transform unstructured
electronic health records into interoperable data, in
order to detect early warning signs of cognitive decline,
and to improve management of dementia and other
neurodegenerative diseases.

“Going from a written note in a medical file to a format
that can be easily analysed will help with clinical decision
support, ultimately improving care planning and quality of

the framework of
large-scale European
projects such as Clinnova

Synthetic Data and IDERHA, the Clinical and

Generation Translational Informatics group
is contributing to this endeavour.
Their work will help shape federated
data management solutions and will bring
new tools to the table for the analysis of federated data.

Analysing these large-scale datasets requires machine
learning, deep learning, and statistical methods with which
the group is already familiar. From predictive modelling to
innovative digital healthcare solutions, these bioinformatics
approaches will pave the way toward earlier diagnostics,
better patient stratification, and personalised treatments,

1y

in line with the group's “bench to bedside” motto.

Looking to the future, it may even become possible to
integrate data from all fields, from socio-economics

to environmental science, to connect the dots, gaina
broader understanding, and more effectively tackle human
diseases. "It will involve massive coordination efforts and
very complex projects, but these are the fun ones. If it were
too easy, it wouldn't be as exciting,” smiles Dr Satagopam.
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Putting science on the board

Parviel Chirsir (left) and Dr Louis Krieger (right)

Science and outreach often go hand in hand, and what
better way to mix the two than board games? This is
exactly what happens with “Environmental Detectives”

and “Power Planner”, two games developed respectively by
Parviel Chirsir, doctoral researcher in the Environmental
Cheminformatics group at the LCSB, and Scienteens Lab’s
members Dr Louis Krieger & Sébastien Elixander. These
fun and educational creations are perfect examples of how
to convey scientific information and to tackle complex
problems in a playful manner.

In “Environmental Detectives”, players gather around
corkboards and are invited to solve an environmental
mystery. What makes a family of squirrels living in your
attic sick? Why are the perch in the local river not doing so
good? After picking one scenario among the eight stories
available, they have to investigate to find the chemical
villain responsible. “The players have to collect clues about
the source of the pollution, how victims are exposed to it
and its environmental impacts,” explains Parviel Chirsir.
“They learn about chemical properties, like persistence,
mobility or bioaccumulation, and they do so while having

fun by gathering information on a detective board with a
red thread tying all the clues together.”

This first game was created within the framework of
DESCOM, a programme providing science communication
training for doctoral candidates at the University of
Luxembourg. It is ajoint effort between Parviel and Franco
Catuogno, from the Luxembourg Institute of Health. It took
them roughly eight months of intensive work to come up
with the concept and make it happen. They crafted stories
about “forever chemicals”, pesticides and plastic additives
that we can all relate to and designed striking cards to

give a strong visual identity to the game. The result is
worth it: “Environmental Detectives” was tested with a
wide range of players, and the responses were incredibly
positive. “Many people told us that the game helped them
understand complex scientific issues in an enjoyable way,”
highlights Parviel. "It really shows that by engaging people
through storytelling and games, we can build scientific
literacy, empower individuals to think critically about
environmental issues and to make informed choices.”

Same approach from the Scienteens Lab’s team. In their
game, players must provide energy to their city, balancing
supply and demand through the four seasons. Two years

in the making, “Power Planner” manages to convey how
complex meeting your population’s energy demand is.
Based on scientific data, it teaches about grid management
and infrastructure while considering political and economic
aspects. “We went through a lot of trials and errors to get
the right combination,” details Dr Louis Krieger, in charge
of the physics & sustainability activities at the Scienteens
Lab. “Now, we have a game that makes players reflect on
the technology they should use to fulfil the needs of their
citizens in terms of electricity and heating, but also on how
to manage a budget and to plan for unpredictable events
that will have an impact on their strategy.”

So far, 50 classes have played “Power Planner” and
watching a game unfold is fascinating. Students keep
brainstorming: Should we go for a nuclear power plant or
rather a mix of renewable energy sources? Do we have
to change our strategy after a difficult winter? Should
we negotiate with our neighbours? The game takes a life
of its own and it gets better after every round! It is so
popular that the Scienteens Lab plans to commercialise
the game, first to high schools in Luxembourg and then
to educational organisations across Europe.

University of Luxembourg « LCSB - Highlights 2025 - Scientific platforms

Bringing in advanced technologies

To address the needs of researchers in a fast-changing
scientific environment, the LCSB reqularly introduces
new high-tech equipment. In 2025, two of the centre’s
platforms, Bioimaging and Metabolomics & Lipidomics,
expanded their toolboxes with additional microscopes
and a proteomics set-up.

While the new ZEISS Cell discoverer 7combines
widefield, confocal, and Airyscan modules and enables
projects involving small model organisms and organoids
that require super-resolution, the Nikon Ti2 widefield
microscope is ideal for fast calcium imaging and smart
microscopy. Both devices can also image several

samples in sequence and assist researchers with artificial
intelligence. The proteomics equipment is another exciting
new feature. It will complement the existing state-of-the-
art mass spectrometry approaches, allowing scientists to
measure and compare protein levels in complex biological
samples such as cells, tissues, and body fluids.

“These advanced technologies will benefit all LCSB research
groups as well as external users thanks to their expanded
functionalities”, emphasises Dr Jan Rozman, Scientific
Coordinator of the LCSB platforms. “They will support the
use of a broad range of sample types and open up new
opportunities for exploring emerging fields of research.”
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Molecular differences between men
and women in Alzheimer’s disease

Alzheimer’s disease is the leading cause of dementia worldwide, but it does not affect everyone in the
same way. Women are at a higher risk of developing the disease and often experience more severe
symptoms than men, even when differences in life expectancy are taken into account. While these
disparities have long been observed clinically, the biological mechanisms behind them have remained
largely unclear. With the support of the Luxembourg Fondation Wivine and of the FNR, researchers at
the LCSB have now uncovered sex-specific molecular differences in Alzheimer’s disease, offering new
perspectives for more personalised therapeutic approaches.

Led by Prof. Enrico Glaab, head of the Biomedical Data
Science group at the LCSB, the study reveals that
Alzheimer’s disease affects different types of brain cells in
distinct ways in men and women. By analysing molecular
changes at single-cell resolution, the researchers were
able to identify sex-dependent disease mechanisms

that had previously remained hidden. The findings were
published in the journal Alzheimer’s & Dementia.

Astrocytes:
Cell death pathways
RPTCR as key regulator

Astrocytes:
Whnt pathway
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Tailoring treatments to sex-
specific molecular differences
could improve therapeutic

Sex-specific personalised medicine approaches

Using advanced single-cell analysis, the research team
studied more than 2.3 million brain cells, including both
neurons and different types of glia cells, from people

with Alzheimer's disease and healthy controls who had
donated their brains to research after death. They were
particularly interested in the pre-frontal cortex, a key area
responsible for decision making and memory retrieval.
The researchers measured the gene expression levels

efficacy and pave the way for more
personalised medicine.

of thousands of genes in individual cells, a process also
referred to as single-cell transcriptomics. They then
compared the changes between patients and healthy
controls but also between the two sexes in the affected
and non-affected groups to look for sex-dependent
changes. This approach allowed them to analyse in detail
gene activity patterns and cellular processes across
multiple types of brain cells that play a role in the disease.

The Biomedical Data Science team

Their findings revealed distinct molecular signatures

in men and women with Alzheimer's. In male patients,
astrocytes, a subtype of glial cells responsible for
metabolic, structural, homeostatic, and neuroprotective
functions, showed significant changes in pathways
associated with cell death. In contrast, female patients
showed alterations in pathways involved in cellular
communication and growth regulation. “By focusing on
individual cells, we can investigate sex-dependent disease
mechanisms and subtle differences between cell types of
the brain that might otherwise remain hidden,” explains
Mohamed Soudy, PhD student in the Biomedical Data
Science group and first author of the study.

A key feature of Alzheimer's disease is a breakdown in
how brain cells communicate with each other, leading

to neuronal death and widespread loss of brain function.
The researchers found indications that some of these
communication disruptions manifest differently between
the sexes. Male Alzheimer's disease brains showed
pronounced changes in cell death signalling, while female
brains showed altered calcium signalling, a process that is
essential for memory formation and normal brain function.
"These sex-specific differences and the complex interplay
of cellular processes provide a clearer picture of how
Alzheimer’s manifests distinctly in men and women,” says
postdoctoral researcher Dr Sophie Le Bars in the group
and co-author of the study.

To look for potential drug targets, the researchers used
computational methods that analyse how molecular
regulators interact with each other and with other
substances in the cell to control gene expression levels.
Through the systematic analysis of these cell type-specific
gene regulatory networks and by simulating potential

drug effects, key requlatory molecules were identified

as candidates that could be modulated to revert sex-
dependent pathological changes.

In male patients, RPTOR, a molecule involved in cell
survival and metabolism, was identified as a potential
mediator of sex-specific changes in Alzheimer's disease.
In female patients, the researchers identified LRPTas a
key regulatory molecule. This protein plays an important
role in clearing toxic proteins such as amyloid-beta from
the brain. LRPTs position as a central mediator in female-
specific gene networks in Alzheimer's suggests it could
merit further investigation as a target for sex-specific
therapies.

“These findings highlight the benefits of considering sex as
an important biological variable in Alzheimer’s research,”
says Prof. Glaab. “Tailoring treatments to such molecular
differences could improve therapeutic efficacy and pave
the way for more personalised medicine.” A much-needed
approach as the global burden of Alzheimer's disease
continues to rise.
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Home monitoring for personalised

Parkinson’s care

Parkinson’s disease is most often associated with tremor,
slowness of movement and gait disturbances. Yet, for
many patients the so-called “non-motor” symptoms limit
daily activities even more. Among them, a condition known
as orthostatic hypotension leads to dizziness or fainting
because of sudden drops in blood pressure when standing
up. As these events are unpredictable, they are notoriously
difficult to assess during routine medical visits. To address
this challenge, researchers from the Digital Medicine and Al
Modelling and Prediction groups joined forces to explore
how wearable technologies and advanced data analysis
can enable continuous home monitoring of cardiovascular
regulation in people with Parkinson’s disease.

Called PDHOME, this project was initiated as a Tandem
project to foster interdisciplinary collaborations within the
LCSB. Projects such as this one are supported by internal
competitive funding to encourage strategic partnerships
between teams and help kick-start new research ideas.
In this case, coming from the clinical perspective, the
Digital Medicine group, led by Prof. Jochen Klucken, was
seeking to move beyond motor symptoms and address
non-motor manifestations of Parkinson’s disease. “When
patients report dizziness or fainting, this often points

to adysfunction in cardiovascular regulation,” explains
Prof. Klucken. “These symptoms are highly relevant

for patient safety, yet they are difficult to capture with
standard clinical tests in clinical settings, and they often
occur at home.” This is where the extensive expertise of
the Al Modelling and Prediction group headed by Prof.
Jorge Gongalves when it comes to analysing complex
time-series data from wearable sensors came in.

Building on earlier feasibility work demonstrating that
orthostatic reactions can be detected in real-world
environments using wearables, the two teams combined
clinical insight with advanced signal processing

and machine learning to develop a shared analytical
framework. “Our goal is to translate continuous sensor
signals into information that is meaningful for clinicians,”
says Prof. Gongalves. The researchers relied on certified
medical technologies that could be readily deployed

in clinical studies. Participants were equipped with
different wearable sensors which recorded movement
and heart-related signals, and allowed detailed

* %

cardiovascular measurements. The project combined
controlled assessments in clinical environments with
longer monitoring phases at home. “In the clinic, doctors
may have access to only a handful of data points,” notes
Prof. Gongalves. “With continuous monitoring, we suddenly
have days or even weeks of information. The challenge lies
in identifying which patterns truly matter.”

While the project itself focused on establishing technical
and analytical feasibility, it also acted as a catalyst for
additional research. Building on the PDHOME framework,
several observational clinical studies are now ongoing in
collaboration with hospitals across Luxembourg to further
investigate cardiovascular regulation and related symptoms
in different patient cohorts. “The success of this project
lies in creating a common language between clinicians and
data scientists,” underlines Prof. Klucken. The resulting
datasets now allow researchers to return to the analytical
phase, refining algorithms and exploring how continuous
monitoring can support clinical decision-making.

In the long term, the researchers envision that approaches
developed within PDHOME could support more personalised
disease management, helping doctors evaluate treatment
effects, adjust therapies based on objective data, or identify
early signs of dysregulation before serious events occur.
The project illustrates how targeted internal funding can
catalyse sustainable collaborations. What began as a one-
year Tandem project has evolved into a broader research
trajectory linking computational science, clinical research
and hospital partnerships. “Our skills are complementary,”
concludes Prof. Gongalves. “We develop better analytical
tools, while our clinical colleagues focus on improving
patient care. Together, we can turn complex data into
insights that genuinely matter for patients.”
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A first glimpse into the future

In May 2025, LCSB staff visited the future Biotech 3 (BT3)
building on Campus Belval for the first time. Currently
under construction, BT3 will significantly expand the
centre's infrastructure, creating new space for research,
education and public engagement, and will be shared with
the Department of Health, Medicine and Life Sciences
(DHML). During the guided tour, colleagues explored the
raw floors, before interior design and partitioning begin,
and gained an early impression of how the new research
hub will take shape.

The building will feature a spacious entrance lobby opening
onto a central atrium with views across all five floors,

designed as a welcoming environment for researchers and
visitors alike. It will house state-of-the-art laboratories,

a participant stratification centre, a lecture hall for
scientific and public events, and a cafeteria with terrace.

BT3 will also bring research and outreach closer together.
The Scienteens Lab will be located under the same roof

as LCSB research groups, strengthening exchanges
between scientists and high-school students. A footbridge
connecting BT3 to the existing Biotech 2 will further
encourage daily interaction and interdisciplinarity.
Scheduled to open in early 2027, BT3 is set to become a
key hub for research, training and dialogue with society.
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Internal collaboration shines

a light on Miro1

LCSB researchers keep unfolding the molecular mechanisms underlying neurodegeneration in Parkinson's
disease. In a collaborative effort bringing together different teams, with the support of the Luxembourg
National Research Fund (FNR), they highlight the impact of a mutation affecting the Miro1 protein. With its link
to altered energy metabolism, alpha-synuclein accumulation and loss of dopaminergic neurons, this protein
confirms the significant effect of some rare genetic variants and the relevance of mitochondrial pathologies

in Parkinson’s disease.

Complex by nature, Parkinson's disease is not only
clinically but also a genetically heterogenous. If a few
well-known mutations are associated with the disease,
there is growing evidence that rare variants in different
genes might also have substantial effects. RHOT1 has been
identified as one of the genes with the highest burden of
rare genetic variants in people with Parkinson's, meaning
alterations in this gene could play an important role in
genetic susceptibility to the disease.

Mirol mutant midbrain organoid

Mirol, a protein encoded by RHOT], has recently been linked
to the disease. It is essential for maintaining equilibrium

in mitochondria, key components of the human cells, and
it interacts with other proteins that are major playersin
Parkinson’s. In a study, supported by the Luxembourg
National Research Fund (FNR) and published in Brain, LCSB
researchers investigated a specific mutation in Miroland
the role it plays in different cellular activities and pathways
relevant for neurodegeneration. “After describing the first
patients carrying distinct mutations in the gene encoding
Mirolseveral years ago, we wanted to validate the underlying
pathological mechanisms using advanced gene-editing
technologies in vitro and in vivo,” explains Prof. Rejko Kriiger,
head of the Translational Neuroscience group at the LCSB.

The scientists first performed experiments in patient-
derived in vitro models: Midbrain organoids - 3D cell
cultures that mimic a specific region of the human brain
-and cultures of dopaminergic neurones, both originating
from pluripotent stem cells, either from a patient carrying
the Miro1 mutation or from healthy controls. “These patient
specific cell cultures allow us to investigate the effects

of Miro1 mutations at the cellular level,” details Prof. Jens
Schwamborn, principal investigator of the Developmental
& Cellular Biology group. “Brain organoids recapitulate
the complexity of the human midbrain and thereby make
it possible to study what happens when the protein

is mutated not only in a single cell but in the complex
interaction of various cell types, including dopaminergic
neurons and astrocytes.”

Additionally, to study the effect of the mutation in vivo,
the researchers developed the first Mirol-mutant mouse
model. By introducing a mutation homologous to the one
existing in humans with CRISPR/Cas9 technology, they
could observe changes typical of Parkinson's disease in
the brain as well as in the behaviour of mice over time.
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From left to right: Prof. Kriiger, Prof. Griinewald and Prof. Schwamborn

Taken together, the results obtained in the organoids,

the neuronal cultures and the mice showed that the Miro1
mutation is sufficient to cause the loss of dopaminergic
neurons, likely mediated through mitochondrial dysfunction.
“There is increasing evidence that mitochondrial
impairment is a major driver of neurodegeneration.

The results from this study further strengthen this idea:
The mutation in Miro1seems to increase susceptibility

to mitochondrial damage, which impacts the energy
production and ultimately leads to cell death in the

investigated models,” underlines Prof. Anne Grinewald,
head of the Molecular & Functional Neurobiology group.

Building on the interdisciplinary skills of different teams,

a strategy at the core of the LCSB, has made these
findings possible. Three research groups brought their
expertise to the table, from the organoid methodology, to
the mitochondria know-how, and the deep understanding
of the genetic basis of Parkinson’s and its validation in
patient-derived models. Technical knowledge also played
a key part with the contributions of the rodent facility and
bioimaging platform for the experimental work with mouse
models and image-based analyses.

As aresult, the study further demonstrates the importance
of genetic variance in Parkinson's disease susceptibility.

It provides a new mouse model that comprehensively
encompasses key characteristics of the disease, it unveils
a novel molecular mechanism linking Miro1and a-synuclein
accumulation, and identifies Mirolas a convergent player
in neurodegeneration. The protein is now a potential drug
target and molecular biomarker, relevant for developing
new disease-modifying therapies.

Mirolis a convergent player

in neurodegeneration, as

well as a potential drug target and
molecular biomarker.
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The ordering wizards

The lab procurement team

At the LCSB, there is a stock room full of supplies. Piles of
packages are delivered every day, bringing consumables
to the laboratories. High-tech equipment enables
researchers to conduct innovative experiments. But how
does it all get there? Contrary to what some might believe,
not via a few clicks in an all-knowing piece of software,
but rather thanks to the hard work of the lab procurement
team. These six people seldom take the spotlight, but
they play a central role in ensuring the laboratories run
seamlessly. They oversee the many steps between a click
in Quarks, the aforementioned programme, and a product
arriving on the lab bench, between the initial discussions
about a new microscope and its installation. In short, they
are the unsung ordering wizards of the LCSB.

“"How many orders do | place in a year? Over 3000,” smiles
Biagio Latella, one of the members of the lab procurement
team. “And this is just for the consumables, such as
chemicals and small products. It doesn't include what

is needed for our common stock and in terms of safety
equipment,” adds his colleague Thea Van Wiillen. Their team
truly juggles a broad range of responsibilities: From ensuring
that orders placed by technicians and researchers reach the

LCSB, to negotiating the best conditions with
suppliers and achieving savings on nearly
every order. From maintaining compliance
with public procurement law to integrating
green principles when selecting supplies.

If the job seems straightforward at first
glance, it is actually more complex than

it appears. Administrative tasks linked

to invoicing and payment are a time-
consuming part of the exercise, but far
from the only one. “We have to take care

of the packages when they arrive, prepare
labels for inventories. We have to be very
efficient there, especially when dealing
with urgent deliveries and with sensitive
products that must stay cold or be handled
with care,” details Fasavanh Sanichanh
who is part of the team. “There isalso a
human side to it, since we interact with the
companies that sell the goods, as well as
with the end users in our labs. We are at the
interface, ensuring that information flows
and that things get done.”

Additionally, the team makes sure that specific services
needed in the laboratories, such as software licences,
run continuously. They also collaborate closely with
central departments of the university during the
preparation of tender proposals for larger purchases.
This is where Paula Ferro and Alexandra Ferrao step in,
supporting researchers throughout all purchase phases
for cutting-edge technologies. And the process doesn't
end after selecting the best-suited piece of equipment,
its installation, calibration and maintenance must be
organised, as well as training sessions for the staff.

In short, placing the order is only the tip of the iceberg.

Alot goes on behind the scenes 24/7, making the team a
cornerstone of the LCSB. Without this dedicated group

of people, activity in the laboratories would grind to a halt
as all the research groups rely on their expertise to obtain
the right supplies. “People tend to overlook what it takes
to support almost two hundred scientists on a daily basis,”
concludes Thea Van Wiillen. “It requires quite a lot of
planning, a good head for numbers and a bit of diplomacy.
Worth remembering the next time an urgent package
makes its way to the lab bench.”
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Luxembourg’s Parkinson’s research

on the world stage

Luxembourg's Parkinson's research was prominently featured
at the World Expo in Osaka, offering unprecedented
international visibility for a field that has become a
cornerstone of the country’s biomedical landscape.
Presented within the Luxembourg Pavilion, the exhibit
highlighted more than a decade of coordinated efforts
to advance Parkinson's research from fundamental
discovery to patient-centred clinical application within
the framework of the National Centre of Excellence in
Research on Parkinson's Disease (NCER-PD), funded by
the Luxembourg National Research Fund (FNR).

A short video showcasing Luxembourg's distinctive
multi-institutional approach illustrated how close
collaboration between research centres, hospitals
and clinical partners has enabled the development of
internationally recognised expertise in Parkinson’s
disease. Designed for a broad audience, the content

made complex topics accessible through multilingual
and interactive formats, and conveyed a clear message:
Addressing complex neurological diseases requires
long-term commitment and a shared vision that places
patients at the centre. With the World Expo attracting
a large international audience, the exhibit provided a
unique opportunity to engage directly with the public
and key stakeholders.

Beyond raising visibility, the Expo also served as a
platform to strengthen existing collaborations and
initiate new research partnerships. The decision to
feature Parkinson's research in Osaka was closely linked
to Luxembourg's longstanding cooperation with leading
Japanese research institutions in biomedical and health
research. Presenting an exhibit reflecting this sustained
collaboration in Osaka underscored the continuity,
mutual trust and depth of this bilateral partnership.
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When diet impacts our gut
microbiome and then our brain

Resistant starch might be the latest hit on food blogs and among nutrition enthusiasts, but it turns out its
impact on our gut is also being studied in the context of neurodegenerative diseases. The Systems Ecology
group at the LCSB, whose research focuses on the microbiome and its role in health and disease, recently

observed that a diet enriched in resistant starch has promising effects on symptoms of Parkinson’s disease.

While most people associate Parkinson’s disease with

the brain, it might be less well-known that the gut is

also impacted in this neurodegenerative disorder.
Neurodegeneration occurs in the enteric nervous system
early on, as well as alterations in the gut microbiome,
leading to gastrointestinal symptoms in the first stages of
the disease, before the classical motor symptoms appear.
Changes observed among the microorganisms present

in the gut of Parkinson's patients have been of particular
interest to scientists studying the disease, as it seems they
promote neuroinflammation and aggravate the pathological
mechanisms. “There is growing evidence that the gut
microbiome plays an important role in Parkinson’s disease,
and we know that diet shapes the microbiome structure and
function,” explains Prof. Paul Wilmes, head of the Systems
Ecology group. “So, targeted dietary interventions represent
a promising avenue to alleviate symptoms, especially as
they are generally well tolerated by patients.”

Wilmes'team, in collaboration with the group of Prof. Brit
Mollenhauer from the Paracelsus Elena Clinic in Kassel
and with the support of the the Michael J. Fox Foundation,
recently focused on the potential of resistant starch. When
consumed, this complex carbohydrate transits through
the stomach and small intestine without being absorbed
and reaches the large intestine where it is digested

by microorganisms. In Parkinson's disease, it could,

along with other dietary fibres, help modulate the gut
microbiome in a beneficial way. Resistant starch occurs
naturally in foods such as green bananas, beans, seeds
and nuts, and can also be formed by cooking and cooling
potatoes, rice or pasta.

In a pilot study, the scientists worked with 74 Parkinson’s
patients following different diets - a conventional diet,
one supplemented with resistant starch, and a classical
high-fibre diet - for two to forty weeks. The researchers
collected stool and blood samples, as well as clinical,
pharmacological, and nutritional data regularly, allowing

for a detailed comparison of the effect of the different
diets and durations. “We analysed the structure of the

gut microbiome, its functional potential, and the types of
molecules found in the blood and stools through advanced

methods such as shotgun sequencing and multi-omics
approaches,” details Dr Viacheslav Petrov, postdoctoral
researcher in the group. “Together with questionnaires
about the severity of symptoms, it gave us a very good

overview of the impact of diets high in resistant starch or

dietary fibres in general.”

Their findings reveal that both the addition of resistant
starch and fibres in the diet, even for a short period,
remodels the gut microbiome of participants, leading to
anincrease in health-related bacteria and a decrease in
opportunistic pathogens. When prolonged for several
weeks, the consumption of resistant starch had further
benefits, from increased levels of anti-inflammatory
molecules in stool and blood, to improvements of both
motor and non-motor symptoms of the disease.

“The resistant starch supplement provides resources
for beneficial microorganisms in the large intestine,”
describes Dr Petrov. "As a result, we see a shift in the
composition of the gut microbiome that is tightly linked
to changes in its functional potential, the ability of these
microorganisms to form biofilms that protect from
intestinal damage for example. It also has an impact on
the metabolic activity and the inflammatory response

of the body.” The most striking consequence of this
health-promoting change being of course the significant
improvements observed in the symptoms and quality of
life of the patients.

While this study highlights the potential of dietary
interventions to modulate the gut microbiome and help
manage Parkinson’s disease, the work of the Systems
Ecology group keeps unveiling the intricate role of this
community of microorganisms in health and disease.

v N
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The LCSB members, from the Systems Ecology group and the platforms, who co-authored the studies.

“It is highly rewarding to get results that can directly

lead to nutritional recommendations and have beneficial
outcomes for the patients,” says Prof. Wilmes. “Yet,

our research also shows how complex the connections
between the gut and the brain are. The more we learn, the
more questions we have. For example, is the microbiome
simply affected by the disease? Can it trigger its
emergence or conversely could it have a protective role?”

Some of the team’s recent publications have for example
shown how the gut microbiome is already disrupted at
prodromal stages of Parkinson’s disease, such as in patients
with idiopathic REM sleep behaviour disorder, a condition
that is often seen as a precursor of Parkinson’s. These
early shifts affect key functions of the microbiome that
help regulate the immune system and brain functions,

with overall implications for human health. As part of the
ERC-funded ExpoBiome project launched in 2020 and the
following Proof of Concept grant (AMY-Dx) obtained in 2025,
the teamis also looking at small proteins that are produced
by the gut microbiome and can trigger the aggregation of
a-synuclein, the molecular hallmark of Parkinson’s disease.

Dietary interventions

represent a promising avenue.
Yet, our research also shows how
complex the connections between
the gut and the brain are.

They are both interested in the possible pathogenic role
of these microbial molecules and investigating how to use
them as predictive biomarkers to detect the disease early.

These new insights into the role of the gut-brain axis in
neurodegeneration will contribute to a better understanding
of several diseases and to the development of treatment
strategies focused on microbiome restoration includingin
larger and longer-term dietary interventions.
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Venusberg conference 2025

In May, the LCSB hosted the Venusberg Meeting on

Neuroinflammation for the second time, gathering over
250 researchers, clinicians and students from around the
world. The theme chosen for this edition was “Cerebral
immune activation at the crossroads of healthy aging,

senescence and neurodegeneration”. Over 30 talks
explored the roles that microglia, oligodendrocytes
and astrocytes play in diseases such as Alzheimer's,

frontotemporal dementia, and multiple sclerosis. The
conference also offered a vibrant networking environment,
with over 100 scientific posters and blitz talks by young
academics. The interdisciplinary nature of this three-

day event fostered thought-provoking discussions and
promoted future collaborations. It was supported by the
Luxembourg National Research Fund (FNR)and several

industrial sponsors.

LCSB on Tour keeps on going

This year, the “LCSB on Tour” initiative kept
spreading the word about biomedical research
carried out at the LCSB to all four corners of
Luxembourg. After being held in Diekirch, Steinfort,
Echternach and Ettelbruck in 2024, this series of
public lectures visited Bettembourg, Mersch and
Kehlenin 2025. Each time, around 100 people had
the opportunity to meet researchers, listen to
presentations on the gut microbiome, fasting and
health, or Parkinson's disease, and participate in
interactive discussions. New lectures are already
programmed for 2026!

GOLD certification

In 2025, the LCSB renewed its My Green
Lab GOLD certification, with an improved
score of 66%. This certification is a widely
recognised lab sustainability program
that offers a science-based approach to
help laboratories commit to sustainable
science. This new result reflects the strong
engagement and ongoing commitment of
the LCSB teams toward more sustainable
lab practices. Let's keep supporting a
greener research environment!

Student delegation from Delft

In October, 40 students from the BSc & MSc in
Nanobiology of the Delft University of Technology
visited the LCSB. After a short introduction about
the centre, the group exchanged with Prof. lvana
Nikic-Spiegel and visited different laboratories.
They learned about the work conducted by the
Enzymology & Metabolism and Integrative Cell
Signalling groups, and discovered the high-tech
equipment available in the LCSB platforms for
disease modelling and screening, and bioimaging.
They also had the opportunity to discuss about
studies, interdisciplinary expertise, work
environment and the daily life in the lab with LCSB
scientists. Overall, an enriching visit for both sides.

Rare diseases and solar energy
at the Science Festival

The latest edition of Science Festival welcomed
9,000 visitors, and both the LCSB and the
Scienteens Lab contributed to this successful
event with popular booths. The Enzymology

& Metabolism group designed an interactive
introduction to research on rare diseases while
kids could discover how to harness the power of
the sun through experiments and a race with solar-
powered cars with the Scienteens Lab's team.

A big thank you to all the volunteers for their
enthusiasm and dynamism!
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Selection of a new artwork

At the end of the year, the LCSB announced the winners of
its artistic competition, which will lead to the installation of
anew permanent art piece at the entrance of its Biotech2
building on Campus Belval. The competition invited artists
to explore the intersection of art, science, and society,
inspired by the LCSB's research on the brain. After reviewing
14 high-quality submissions, the jury selected “Synaptic
Bloom”, the project of Luxembourgish artists Raphaél
Gindt & Daniel Mac Lloyd. This large brain sculpture, forged
from locally sourced corten steel and half covered by
vibrant graffiti patterns, will be installed in spring 2026.
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LCSB expenses 2025

5,999 (18.7%)

1,754 (5.5%)
o

1,305 (4.08%)

Split by 42(0.1%)

funding source === X7(0.02%)
(inkEUR) \w

21,624 (67.4%)

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

Fundraising
9.4%
P
2.5%
8.2%
Donors
79.9%

Foundations

@ Corporate
Associations

@ PFrivate individuals

6,508 (20%)

532(1.6%)
LD %)

Split by | _508(1.6%)
category \.581(1.8%)
(in kKEUR)
Wages
@ Operating expenses
Investments
@ Representation and registration
Travel
18.8%
N 4.9%

12%

Causes

31.2%
33.1%

Alzheimer’s research
@ Parkinson’s research

Rare disease research
@ Education

Other topics

LCSB organisation chart
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National grants in 2025

PROJECT ACRONYM PROGRAMME

IMOR-PD

NMNI
TRACE-ME-AD
INDA
MicroAmylo-PD

RiboPD

TANDEM
OH(T)SIZON
NEUROH-CHANGE

FadA-AD
BioAl
Harnessing the Power

of the Sun

Let's care for rare

“if applicable

(@

FNR AFR Individual

FNR AFR Individual

FNR AFR Individual

FNR CORE

FNR CORE

FNR CORE

FNR CORE Junior

FNR Industrial Fellowships
FNRINITIATE

FNR INTER Mobility

FNR RESCOM

Lecture Series

Science Festival

Science Festival

LCSB RESPONSIBLE

Cyrille Lorenz,
Alexander Skupin

Vincent Florentin,
Anne Grinewald

Varsha Venkatesha Murthy,
Enrico Glaab

Alexander Skupin,
Jens Schwamborn

Paul Wilmes

Rico Schieweck,
Anne Griinewald,
Patrick May

Emanuele Frattini
Beatriz Soares Carneiro da Silva Exobiosphere
Paul Wilmes

Michael Heneka,
Yiping W. Han
Enrico Glaab

Elisabeth John

Carole Linster

PROJECT COORDINATOR *

European grants in 2025

PROJECT ACRONYM

AMY-Dx
BE READY NOW
PFAROS

METAMIC 3

AUDACITIES

EU-RESOLVE

INFLAMomx

OrganMitoML

PhORECaST

SynLeigh

AMPD

PD-on-a-chip

PROGRAMME

ERC Proof-of-Concept
Horizon Europe
IHI-JU

MSCA Doctoral Networks

FNRINTER ANR

FNRINTER COST

FNRINTER COST

FNRINTER DFG

FNRINTER EP PerMed

FNRINTER ERDERA

FNRINTER WEAVE

Thiemann Foundation

International grants in 2025

PROJECT ACRONYM

mtDNA

PDcoPath

REACT

“if applicable

PROGRAMME

Michael J Fox Foundation

Michael J Fox Foundation

Cure SMA
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LCSB RESPONSIBLE

Paul Wilmes
Paul Wilmes
Emma Schymanski

Paul Wilmes

Jorge Goncalves,
Michael Heneka

Enrico Glaab,
Rashi Halder

Alexander Skupin,
Venkata Satagopam
Antonio Del Sol Mesa

Antonio Del Sol Mesa

Antonio Del Sol Mesa

Jens Christian Schwamborn

Alexia Tiberi

LCSB RESPONSIBLE

Anne Griinewald

Jens Schwamborn

Rico Schieweck

PROJECT COORDINATOR *

INSERM, France
University of Ghent, Belgium

Leibniz Institute for Analytical
Sciences - ISAS, Germany

Inria Branch at the University of
Montpellier, France

Queen Mary University of
London, UK

University of Split, Croatia

Heinrich-Heine-University
Disseldorf, Germany

Technical University Dresden,
Germany

Heinrich-Heine-University
Disseldorf, Germany

Mossakowski Medical Research
Institute, Polish Academy of
Sciences, Poland

PROJECT COORDINATOR *

Hertie Institute for Clinical Brain
Research, University of Tibingen,
Germany

Biomedical Research Foundation
of the Academy of Athens, Greece
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Key performance indicators Staff categories 2025 Staff origins
53%
PERSONNEL PUBLICATIONS °
...................................................................................................................................................... Europe
Research groups: 21 Total publications: 180 @ Asia
Africa
PEARL (active): 2 Publications IF>10: 47 @ South America
North America
ERC (active): 2 Publications in 25% best of field*: 84% ® 0Oceania
Total staff: 281 Open Access (0A) publications: 92% o o
19% 1% o
Externally funded staff: 122 Publications in OA journals: 57% o o 1%  e—
14% 14% 09, —
o
PhD students: 54 Cumulative number of publications®: 1,929
- 6%
Nationalities: 60
INNOVATION
EXTERNAL COMPETITIVE FUNDING 2025 Patents®: 42 Researcher PhD student 749,
........................................................................... o Management & Admin @® Technician o
Total: 14.7M EUR Proof of concept®: (total 4.3 M EUR) 10
Spin-offs active: 3
FUNDRAISING 2025
Total: 2.07MEUR
Scientific Advisory Board
COLLABORATIONS .
........................................................................... MEMBERS
Industrial partners active in projects in 2025: g : ..............................................................................................................................................................
Maria Grazia Spillantini Professor of Molecular Neurology, University of Cambridge
Li-Huei Tsai Professor of Neuroscience, MIT
*based on WoS Hermona Soreq Professor of Molecular Neuroscience, Hebrew University of Jerusalem
® cumulative (2009-2025) Natasa Przulj Professor of Biomedical Data Science, Barcelona Supercomputing Center
David Holtzman Professor of Neurology, Washington University
.............................. Lennart Mucke Professor of Neuroscience, University of California
Hans-Christian Pape Professor of Physiology, Westfalische Wilhelms-University
Andreas Beyer Professor for Systems Biology, University Cologne
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Book

Venkata Satagopam et al., "Best
Practices for Reproducible Microbial
Genomics Analyses", Next Generation
Sequencing Standard Operating
Procedures and Applications, 173-183,
10.1201/9781003354062-12

Mathias Galati et al., "Best Practices
in Single-Cell RNA-seq Data Analysis",
Next Generation Sequencing Standard
Operating Procedures and Applications,
107-122, 10.1201/9781003354062-7

Book Series

Stefano Sapienza et al., "Measuring
Functional Impairments Using Novel
Technologies", Neuromethods, 213 - 151-
161, 10.1007/978-1-0716-4083-8_10

Conference Proceeding

Alberto Zancanaro et al., "BlockDTW:
Efficient and Scalable Similarity Search
Algorithm for Healthcare-Focused
Time-Series", 2025 IEEE Conference
on Standards for Communications
and Networking Cscn 2025, 10.1109/
CSCN67557.2025.11230700

Dataset

Irina Balaur et al., "FAIR assessment
of Disease Maps fosters open science
and scientific crowdsourcing in systems
biomedicine.", Scientific Data, 12 -(1)-
851, 10.1038/s41597-025-05147-w

Journal

Sibylle Bechet et al., "Precision
prevention for neurodegenerative
diseases: lessons learnt from
Alzheimer's disease translated into
perspectives for Parkinson's disease.",
Journal Of Neural Transmission, 133
-(2)-265-277,10.1007/s00702-025-
03080-z

Serap Ozlu et al., "CSF biomarkers
of neuroinflammation are associated
with regional atrophy.", Journal Of
Neurology, 273 -(1)- 46, 10.1007/s00415-
025-13564-5

Gianfranco Frigerio. "Streamlining
feature elaboration and statistics analysis
in metabolomics: the GetFeatistics
R-package.", Journal Of Integrative
Bioinformatics, 10.1515/jib-2025-0047

Marwan N Sabbagh et al.,
"Repurposing glucagon-like peptide-1
receptor agonists for the treatment of
neurodegenerative disorders.", Nature
Aging, 6 -(1)-56-67, 10.1038/s43587-025-
01029-3

Zeynep Bendella et al., "Longitudinal
Monitoring of Brain Volume Changes
After COVID-19 Infection Using Artificial
Intelligence-Based MRI Volumetry.",
Diagnostics, 15 -(24)-10.3390/
diagnostics15243244

Viacheslav A Petrov et al., "Resistant
starch improves Parkinson's disease
symptoms through restructuring of
the gut microbiome and modulating
inflammation.", Brain Behavior And
Immunity, 132 - 106217, 10.1016/].
bbi.2025.106217

Emadeldin Hassanin et al., "Modifiable
lifestyle factors and genetic risk of
obesity in Indians.", Scientific Reports,
10.1038/s41598-025-30530-3

Hussein Ghazale et al., "MicroRNA-
mediated neuronal detargeting
alters astrocyte cell fate conversion
trajectories in vivo.", Communications
Biology, 8 -(1)- 1750, 10.1038/s42003-
025-09169-3

Marcio L Acencio et al., "The
inflammatory skin disease map: an
interactive computational resource
focused on psoriasis and atopic
dermatitis molecular mechanisms.",
British Journal Of Dermatology, 194 - (3) -
597-599, 10.1093/bjd/ljaf491

Rémy Villette et al., "Human gut
microbiome gene co-expression
network reveals a loss in taxonomic
and functional diversity in Parkinson's
disease", Npj Biofilms And Microbiomes, 11
-(1)-142,10.1038/s41522-025-00780-0

Alise Zagare et al., "Insulin resistance
compromises midbrain organoid
neuronal activity and metabolic
efficiency predisposing to Parkinson's
disease pathology.", Journal Of Tissue

Engineering, 16 - 20417314241295928,
10.1177/20417314241295928

Meryem Abbad Andaloussi et al.,
"Exploring adult glioma through MRI: A
review of publicly available datasets to
guide efficient image analysis.", Neuro-
Oncology Advances, 7 - (1) - vdae197,
10.1093/noajnl/vdae197

Tamara Raschka et al., "Objective
monitoring of motor symptom severity
and their progression in Parkinson’s
disease using a digital gait device",
Scientific Reports, 15 -(1) - 25541, 10.1038/
s41598-025-09088-7

Jenna Najar et al., "Polygenic
risk for psychiatric disorders and its
association with neuropsychiatric
symptoms in dementia.", International
Review Of Psychiatry, 37 -(8) - 816-826,
10.1080/09540261.2025.2600619

Wenhua Sun et al., "TMEM175, SCARB2
and CTSB associations with Parkinson's
disease risk across populations”, Npj
Parkinsons Disease, 11-(1)-10.1038/
s41531-025-01180-z

Samuel Rantataro et al., "Optically
transparent electrodes for ultrasensitive
real-time detection of dopamine in
brain-on-a-chip applications", Sensing
And Bio-Sensing Research, 50 - 10.1016/j.
sbsr.2025.100882

Jeff Didier et al., "Clinical data-driven
classification of pre-frailty reveals sex-
specific patterns - Data from the Berlin
Aging Study Il (BASE-II)", Mechanisms Of
Ageing And Development, 228 - 112114,
10.1016/j.mad.2025.112114

Stéphanie Chevalier et al., "Data-
driven inference of Boolean networks
from transcriptomes to predict cellular
differentiation and reprogramming",

Npj Systems Biology And Applications,
11-(1)- 105, 10.1038/s41540-025-00569-2z

Peter A. Barbuti et al., "The role of
alpha-synuclein in synucleinopathy:
Impact on lipid regulation at
mitochondria-ER membranes”, Npj
Parkinsons Disease, 11-(1)-103, 10.1038/
s41531-025-00960-x

Giulia Corniani et al., "Remote
monitoring of Tai Chi balance training

interventions in older adults using
wearable sensors and machine learning",
Scientific Reports, 15 - (1) - 10444,
10.1038/s41598-025-93979-2

Nadjal. Lorenz et al., "AMP-activated
protein kinase mediates adaptation of
glioblastoma cells to conditions of the
tumor microenvironment", Journal Of
Experimental & Clinical Cancer Research,
44 -(1)-104, 10.1186/s13046-025-03346-2

Gloria P. Vergara-Diaz et al., "Can
muscle synergies shed light on the
mechanisms underlying motor gains in
response to robot-assisted gait training
in children with cerebral palsy?", Journal
Of Neuroengineering And Rehabilitation,
22 -(1)- 23, 10.1186/512984-025-01550-x

Ashwini Mushunuri et al., "Genetic
risk factor identification for common
epilepsies guided by integrative omics
data analysis.", Epilepsia, 10.1111/
epi.70021

Nana-Maria Gruning et al., "The
return of metabolism: biochemistry
and physiology of glycolysis.", Biological
Reviews Of The Cambridge Philosophical
Society, 10.1111/brv.70104

Sophie Le Bars et al., "Single-cell
analysis reveals shared and distinct
molecular signatures in brain organoid
models of neurodegeneration and
neuroinflammation.”, Alzheimers
Research & Therapy, 18 -(1)-1,10.1186/
s13195-025-01926-0

Alessandro Tanca et al., "Critical
Assessment of MetaProteome
Investigation 2 (CAMPI-2): multi-
laboratory assessment of sample
processing methods to stabilize fecal
microbiome for functional analysis.",
Microbiome, 13 -(1) - 245, 10.1186/s40168-
025-02248-x

SaschaJung et al., "REVIVE:
a computational platform for
systematically identifying rejuvenating
chemical and genetic perturbations.”,
Aging-Us, 17 -(11) - 2844-2858, 10.18632/
aging.206342

Andrea Cipriani et al., "Beyond
counting clicks: rethinking engagement
in digital mental health.", British Journal
Of Psychiatry, 1-3,10.1192/bjp.2025.10485
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Wenjing Zhou et al., "Development
of a highly differentiated rat brain
organoid model for exploring
glioblastoma invasion dynamics and
therapy.", Neuro-Oncology, 10.1093/
neuonc/noaf271

Bjorn Falkenburger et al., "Clinical
utility of digital technologies in
Parkinson's disease.", Journal Of Neural
Transmission, 133 -(2) - 297-307, 10.1007/
s00702-025-03062-3

Steffen Neumann et al., "MassBank:
an open and FAIR mass spectral data
resource.", Nucleic Acids Research, 54 -
(D1)- D601-DB06, 10.1093/nar/gkaf1193

Kishore Aravind Ravichandran et al.,
"Enhancing Tyro3 signalling ameliorates
IL-1beta production through STAT1in
Alzheimer's disease models.", Journal
Of Leukocyte Biology, 117 - (12) - 10.1093/
jleuko/qiaf157

Gleb Svinin et al., "Causal network
analysis of omics data using prior
knowledge databases.", Briefings In
Bioinformatics, 26 -(6) - 10.1093/bib/
bbaf654

Katarzyna Filipiak et al., "Estimation
and Sufficiency Under the Mixed
Effects Extended Growth Curve Model
with Compound Symmetry Covariance
Structure", Symmetry-Basel, 17 -(11) -
10.3390/sym17111901

Yevhen Myshkevych et al.,
"Effectiveness of combined UV-C and
bacteriophage approach over repeated
cleaning cycles to alleviate membrane
fouling of anaerobic bioreactors",
Chemical Engineering Journal Advances,
24-10.1016/j.ceja.2025.100796

Liselot Manders et al., "VPS35
mutation inhibits PINK1/parkin-
mediated mitophagy via increased
LRRK2 kinase activity.", Brain, 10.1093/
brain/awaf4l4

Henry Kurniawan et al., "The
Parkinson's disease-associated
LRRK2-G2018S variant restricts serine
metabolism, leading to microglial
inflammation and dopaminergic
neuron degeneration.", Journal Of
Neuroinflammation, 22 -(1) - 244, 10.1186/
s12974-025-03577-2

Patricia Martins Conde et al.,
"Co-occurrence of memory
impairment and fatigue distinguishes
post COVID from pandemic-related
health effects in the 4-year CON-
VINCE cohort study.", Scientific
Reports, 15 -(1) - 37381, 10.1038/s41598-
025-19984-7

Shiyang Cheng et al., "Discovery of
Metabolic Cross-Coupling in Phenol-
Arylamine Mixtures by Cytochrome
P450 via Combined Computational
and Experimental Approaches.",
Environmental Science & Technology,
59 -(42)-22874-22886, 10.1021/acs.
est.5c08819

Elisa Zuccoli et al., "Reproducibility
of PD patient-specific midbrain
organoid data for in vitro disease
modeling", Iscience, 28 -(10) - 113541,
10.1016/j.isci.2025.113541

Anne Fink et al., "Can vigorous
physical activity mitigate the effect of
systemic inflammation on cognitive
performance? Results from a large
older community dwelling population
in The Netherlands.", Journal Of
Alzheimers Disease, 108 - (3) - 1369-
1377,10.1177/13872877251386480

Maria Moscardo Garcia et al.,
"Multi-omic network inference from
time-series data.", Npj Systems Biology
And Applications, 11-(1)- 114, 10.1038/
s41540-025-00591-1

Itziar de Rojas et al., "Genetic
testing of common and rare variants
in dementia patients from a memory
clinic : Dementia-related genetic
testing in memory clinic.", Alzheimers
Research & Therapy, 17 -(1)- 225,
10.1186/s13195-025-01854-2

Fernanda Cristina Muniz Sacco
et al., "Ageing process characterization
of innovative substrates in vertical-flow
constructed wetlands after treating
greywater.", Journal Of Environmental
Management, 394 - 127602, 10.1016/j.
jenvman.2025.127602

Lara M Lange et al., "Rare but
Relevant? Assessing Variants in
Dystonia-Linked Genes in Parkinson's
Disease.", Movement Disorders,
41-(1)-247-259, 10.1002/mds.70073
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Alexander G Bury et al., "Investigating
the ageing-Parkinson's disease nexus:
standardisation of in vitro models and
techniques by the PD-AGE network.",

Npj Parkinsons Disease, 11-(1)- 289,
10.1038/s41531-025-01137-2

Selina Tisler et al., "Nontarget and
Suspect Screening of Fluorinated
lonic Liquids and PFAS in European
Wastewaters Using Supercritical Fluid
Chromatography", Environmental Science
& Technology, 59 -(39) - 21300-21311,
10.1021/acs.est.5c06876

Remy Villette et al., "Integrated
multi-omics highlights alterations of
gut microbiome functions in prodromal
and idiopathic Parkinson's disease.",
Microbiome, 13 -(1)- 200, 10.1186/s40168-
025-02227-2

Francesca Matteini et al., "A Notch
trans-activation to cis-inhibition switch
underlies hematopoietic stem cell
aging.", Blood, 147 -(2) - 164-179, 10.1182/
blood.2024026505

Dimitri Budinger et al., "Hidden
networks in the brain.", Science,
390 -(6768) - 25-26, 10.1126/science.
aeb2962

Maxime Lucas et al., "Topological
analysis of brain dynamical signals
indicates signatures of seizure
susceptibility", Physical Review Research,
7-(4)-10.1103/pqr6-znq7

Igor V. Malyk et al., "Data Optimization
through Compression Methods Using
Information Technology", International
Journal Of Information Technology
And Computer Science, 17 - (5) - 84-99,
10.5815/ijitcs.2025.05.07

Holger Frohlich et al., "Reality
Check: The Aspirations of the European
Health Data Space Amidst Challenges in
Decentralized Data Analysis.", Journal
Of Medical Internet Research, 27 - (1) -
€76491, 10.2196/76491

Alan Castro Mejia et al., "Consensus
on the clinical utility of digital mobility
outcomes for personalized clinical
decision support in parkinson's
disease.", Neurological Research And
Practice, 7-(1)- 66, 10.1186/s42466-025-
00426-8

Nico J Diederich et al., "Buried
Treasure? Overlooked and Newly
Discovered Evolutionary Contributions
to Human Brain Diseases.", Annals Of
Neurology, 98 -(6) - 1178-1195, 10.1002/
ana.78030

Sivani Baskaran et al., "Reporting
Chemical Data in the Environmental
Sciences.", Acs Environmental Au, 5 -(5) -
444-456,10.1021/acsenvironau.5c00034

Layla Drwesh et al., "Methodological
validation of Miro1retention as
a candidate Parkinson's disease
biomarker.", Npj Parkinsons Disease, 11 -
(1)- 270, 10.1038/s41531-025-01115-8

Sandra Leon-Herrera et al., "Fasting
and Caloric Restriction in Long COVID
Syndrome: A Scoping Review of
Interventions and Outcomes.", Nutrition
Reviews, 10.1093/nutrit/nuaf141

Paul Loffler et al., "In Silico Frontiers
Shaping the Next Generation of
Transformation Product Prediction
and Toxicological Assessment.",
Environmental Science & Technology,

59 -(36)-19095-19108, 10.1021/acs.
est.5c06790

Alexander S Banks et al., "A consensus
guide to preclinical indirect calorimetry
experiments.", Nature Metabolism, 7-(9) -
1765-1780, 10.1038/s42255-025-01360-4

Tim Sikora et al., "Generation and
characterisation of four human NAD(P)
HX epimerase (NAXE) knockout iPSC
lines", Stem Cell Research, 87 -103782,
10.1016/j.scr.2025.103782

Anna K Boatman et al., "Updated
Guidance for Communicating PFAS
Identification Confidence with lon
Mobility Spectrometry.", Environmental
Science & Technology, 59 -(33) - 17711-
17721,10.1021/acs.est.5¢c01354

Vyron Gorgogietas et al.,
"Morphological profiling reveals
neuroprotection via mitochondrial
uncoupling in human dopaminergic
neurons.”, Scientific Reports, 15-(1) -
29507, 10.1038/s41598-025-14735-0

Gianfranco Frigerio et al.,
"Leveraging open cheminformatics
tools for non-targeted metabolomics

analysis of C. elegans: a workflow
comparison and application to strains
related to xenobiotic metabolism and
neurodegeneration.”, Analytical And
Bioanalytical Chemistry, 417 -(27) - 6089-
61086, 10.1007/s00216-025-06048-y

Zied Landoulsi et al., "Large-scale
copy number variant analysis in genes
linked to Parkinson s disease.", Npj
Parkinsons Disease, 11-(1)- 225, 10.1038/
s41531-025-01076-y

Rebecca Ting Jiin Loo et al.,
"Interpretable Machine Learning for
Cross-Cohort Prediction of Motor
Fluctuations in Parkinson's Disease.",
Movement Disorders, 40 -(8)-1604-1617,
10.1002/mds.30223

Farnoush Kiyanpour et al., "Generative
artificial intelligence: In the search for
new landscapes in basic and clinical
nephrology", Journal Of Research In
Medical Sciences, 30 - (1) - 44, 10.4103/
jrms.jrms_71_25

Devin Teri et al., "Reference library
for suspect screening of environmental
toxicants using ion mobility
spectrometry-mass spectrometry.”,
Communications Chemistry, 8 -(1)- 224,
10.1038/s42004-025-01619-7

C. M. Donado-Pestana et al., "Plasma
metabolomic profiles reveal sex-specific
response to an oral glucose tolerance
test in late middle-aged adults",
Mechanisms Of Ageing And Development,
226 - 112081, 10.1016/j.mad.2025.112081

Rebecca Ting Jiin Loo et al., "Multi-
cohort machine learning identifies
predictors of cognitive impairment in
Parkinson's disease.", Npj Digital Medicine,
8-(1)-482,10.1038/s41746-025-01862-1

Qingyue Li et al., "Associations
between digital speech features
of automated cognitive tasks and
trajectories of brain atrophy and cognitive
decline in early Alzheimer's disease.",
Journal Of Alzheimers Disease, 107 -(1) -
154-169, 10.1177/13872877251359967

Sebastian Schade et al., "Identifying
individuals at-risk of developing
Parkinson's disease using a population-
based recruitment strategy: The Healthy
Brain Ageing Kassel Study.",

Npj Parkinsons Disease, 11-(1) - 216,
10.1038/s41531-025-01008-w

Armin Rauschenberger et al.,
"Estimating sparse regression models
in multi-task learning and transfer
learning through adaptive penalisation.”,
Bioinformatics, 41-(10)-10.1093/
bioinformatics/btaf406

Francois Lamoline et al., "Dynamic
gene regulatory network inference from
single-cell data using optimal transport.”,
Bioinformatics, 41-(8)-10.1093/
bioinformatics/btaf394

Tobias Brunger et al., "Conserved
missense variant pathogenicity
and correlated phenotypes across
paralogous genes.", Genome Biology, 26 -
(1)-197,10.1186/s13059-025-03663-x

Karin Thevissen et al., "Clioquinol as a
new therapy in epilepsy: From preclinical
evidence to a proof-of-concept clinical
study.", Epilepsia, 66 -(10) - 3769-3784,
10.1111/epi. 18536

Katharine A Smith et al., "Engagement
and attrition in digital mental health:
current challenges and potential
solutions.", Npj Digital Medicine, 8 -(1) -
398, 10.1038/s41746-025-01778-w

Richalynn Leong et al., "Unlocking
gene regulatory networks for crop
resilience and sustainable agriculture.”,
Nature Biotechnology, 43 -(8) - 1254-
1265, 10.1038/s41587-025-02727-4

Aaron Bender et al., "A Multiomic
Network Approach to Uncover Disease
Modifying Mechanisms of Inborn Errors
of Metabolism", Journal Of Inherited
Metabolic Disease, 48 - (4) - e70045,
10.1002/jimd.70045

Taras Lukashiv et al., "Stabilization
of Stochastic Dynamic Systems with
Markov Parameters and Concentration
Point", Mathematics, 13 - (14) - 10.3390/
math13142307

Alessandro Galgani et al., "Locus
coeruleus integrity correlates with
plasma soluble Axl levels in Alzheimer's
disease patients.", Alzheimer's &
Dementia : The Journal Of The Alzheimer's
Association, 21-(7) - e70434,10.1002/
alz.70434
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Gleb Svinin et al., "Computational
Systems Biology Methods for Cross-
Disease Comparison of Omics Data",
Wiley Interdisciplinary Reviews-
Computational Molecular Science, 15 - (4)
-10.1002/wcms.70042

Reagon Karki et al., "KGG: a fully
automated workflow for creating
disease-specific knowledge graphs",
Bioinformatics, 41-(7)-10.1093/
bioinformatics/btaf383

Ichiro Katahira et al., "Controlling
mitochondrial membrane architecture
via MIC6B0 determines viral replication
to promote anti-viral immunity.", Cell
Reports, 44 -(7)- 115922, 10.1016/j.
celrep.2025.115922

Todor Kondic et al., "Shinyscreen:
mass spectrometry data inspection
and quality checking utility.", Journal Of
Cheminformatics, 17 -(1) - 98, 10.1186/
s13321-025-01044-x

Joseph Hanna et al., "Glycolytic
flux controls retinal progenitor
cell differentiation via regulating
Whnt signaling.", Elife, 13 - 10.7554/
eLife.100604

Emadeldin Hassanin et al.,
"Penetrance of Parkinson's disease
in GBA1 carriers depends on variant
severity and polygenic background.”,
Npj Parkinsons Disease, 11-(1)-162,
10.1038/s41531-025-00997-y

Lara Haase et al., "Modulation
of the Acodl/itaconate pathway
differentially affects atherosclerosis
severity across genetic models
and sexes.", Journal Of Clinical
Investigation, 135 - (15) - 10.1172/
JCN82472

Rebecca Ting Jiin Loo et al.,
"Recommendations for Successful
Development and Implementation of
Digital Health Technology Tools.", Journal
Of Medical Internet Research, 27 - e56747,
10.2196/56747

Julia Werner et al., "Myoglobin
expression improves T-cell
metabolism and antitumor effector
function", Journal For Inmunotherapy
Of Cancer, 13 -(6) - 10.1136/jitc-2025-
011503

Berenice Hansen et al., "The impact
of fasting and caloric restriction
on rheumatoid arthritis in humans:
A narrative review.", Clinical Nutrition, 49
-178-186, 10.1016/j.cInu.2025.04.025

Sonja Fixemer et al., "Microglia
aggregates define distinct immune
and neurodegenerative nichesin
Alzheimer's disease hippocampus”, Acta
Neuropathologica, 149 -(1)-19, 10.1007/
s00401-025-02857-8

Stefan Loipfinger et al., "Calopy — an
advanced framework for the integration
and analysis of indirect calorimetry data",
Nature Metabolism, 7 - (6)-1093-1095,
10.1038/s42255-025-01316-8

Hester Chapman, et al., "Algebraic
differentiation for fast sensitivity
analysis of optimal flux modes in
metabolic models", Bioinformatics, 41-(6)
-10.1093/bioinformatics/btaf287

Tim Van Den Bossche et al.,
"The microbiologist's guide to
metaproteomics", Imeta, 4 -(3)-e7003],
10.1002/imt2.70031

Max Dunnwald et al., "Fully automated
MRI-based analysis of the locus
coeruleus in aging and Alzheimer's
disease dementia using ELSI-Net.",
Alzheimer's & Dementia: Diagnosis,
Assessment & Disease Monitoring, 17 -(2)
-e70118, 10.1002/dad2.70118

Damien Frangois et al., "Drop-in
efficient self-attention approximation
method", Machine Learning, 114 -(8)-
10.1007/510994-025-06768-3

Gemma Gomez-Giro et al.,
"a-Synuclein Pathology Spreadsina
Midbrain-Hindbrain Assembloid Model",
Advanced Science, 12 - (20) - e2409040,
10.1002/advs.202409040

Magali Boers et al., "Classification grid
and evidence matrix for evaluating digital
medical devices under the European
union landscape.", Npj Digital Medicine,

8 -(1)- 304, 10.1038/s41746-025-01697-w

Robert Heyer et al., "Metaproteomics
in the One Health framework for
unraveling microbial effectors in
microbiomes.", Microbiome, 13 - (1) - 134,
10.1186/s40168-025-02119-5
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Frida Lind-Holm Mogensen
et al., "Microglial dynamics and
neuroinflammation in prodromal and
early Parkinson's disease.", Journal Of
Neuroinflammation, 22 -(1)- 136, 10.1186/
s12974-025-03462-y

Anne-Marie Hanff et al., "Sex-
specific progression of Parkinson's
disease: A longitudinal mixed-
models analysis.", Journal Of
Parkinsons Disease, 15 - (4) - 805-818,
10.1177/1877718X251339201

Mohamed Aborageh et al.,
"Predicting dementia in people with
Parkinson's disease.", Npj Parkinsons
Disease, 11-(1)- 126, 10.1038/s41531-025-
00983-4

Francisco J Roa et al.,
"Repurposing amiodarone for bladder
cancer treatment.", Cancer Research
Communications, 5 -(8)- 906-920,
10.1158/2767-9764.CRC-24-0433

Andreas Hug et al., "Exploring the
relationship of clinical walking tests
with 8-months inertial measurement
unit (IMU)-based real world mobility
tracking in stroke and spinal cord injury
survivors.", Neurological Research And
Practice, 7-(1)- 30, 10.1186/s42466-025-
00386-z

Ahmed Abdelmonem Hemedan et al.,
"Protocol to identify requlatory modules
in Parkinson's disease progression using
miRNA data and Boolean modeling.",
Star Protocols, 6 -(2) - 103769, 10.1016/].
xpro.2025.103769

Muhammad Ali et al., "Temporal
transcriptomic changes in the THY-
Tau22 mouse model of tauopathy display
cell type- and sex-specific differences.",
Acta Neuropathologica Communications,
13-(1)- 93, 10.1186/s40478-025-02013-z

Andrea Riviello et al., "Bacteria-
derived nutrient recycling: How
phagocytosed bacteria regulate
macrophage metabolism.", Cell
Metabolism, 37 - (5) - 1046-1048, 10.1016/j.
cmet.2025.03.018

Costin Leu et al., "Genome-wide
association meta-analyses of drug-
resistant epilepsy", Ebiomedicine, 115 -
105675, 10.1016/j.ebiom.2025.105675

Sophie Novelli et al., "Waning of
anti-SARS-CoV-2 antibodies after the
first wave of the COVID-19 pandemic in
2020: A12-month-evaluation in three
population-based European studies",
Plos One, 20 -(5) - e0320196, 10.1371/
journal.pone.0320196

Gonzalo Soto-Heredero et al.,
"KLRGT1identifies requlatory T cells
with mitochondrial alterations that
accumulate with aging", Nature Aging,
5-(5)-799-815, 10.1038/s43587-025-
00855-9

Aurelie Fischer et al., "Trajectories
of persisting Covid- 19 symptoms up to
24 months after acute infection: findings
from the Predi-Covid cohort study.", Bmc
Infectious Diseases, 25 -(1)- 603, 10.1186/
s12879-025-11023-0

Alise Zagare et al., "MIRO1 mutation
leads to metabolic maladaptation
resulting in Parkinson's disease-
associated dopaminergic neuron loss.",
Npj Systems Biology And Applications, 11 -
(1)-37,10.1038/s41540-025-00509-x

Vivian Baker et al., "Protocol for
observing tunneling nanotube formation
and function in both fixed and live
primary mouse neurons and microglia
coculture system.", Star Protocols, 6 -(2)
-103723,10.1016/j.xpro.2025.103723

Tom Hahnel et al., "Predictive
modeling to uncover Parkinson's disease
characteristics that delay diagnosis.",
Npj Parkinsons Disease, 11-(1)- 64,
10.1038/s41531-025-00923-2

Taras Lukashiv et al., "Optimal
Control of Stochastic Dynamic Systems
with Semi-Markov Parameters",
Symmetry-Basel, 17 - (4) - 10.3390/
sym17040498

Silke Zimmermann et al., "Association
of Lifestyle-Induced Weight Loss With
Gene Expression in Subcutaneous
Adipose Tissue in Metabolic Syndrome.",
Journal Of Diabetes, 17 -(4)- 70083,
10.1111/1753-0407.70083

Anika Vear et al., "Incretin-based
therapeutics for the treatment of
neurodegenerative diseases.", Nature
Metabolism, 7 - (4) - 679-696, 10.1038/
s42255-025-01263-4

Dong Han et al., "Multipotent
neural stem cells originating from
neuroepithelium exist outside the
mouse central nervous system.", Nature
Cell Biology, 27 - (4) - 605-618, 10.1038/
s41556-025-01641-w

Veronika Horkova et al., "Blocking
lactate: kick T cells when they are down.",
Immunometabolism, 7 -(2) - e00059,
10.1097/IN9.0000000000000059

Clara D.M. van Karnebeek et
al., "SIMPATHIC: Accelerating drug
repurposing for rare diseases by
exploiting SIMilarities in clinical and
molecular PATHology", Molecular
Genetics And Metabolism, 144 -(4) -
109073, 10.1016/j.ymgme.2025.109073

Alise Zagare et al., "Deciphering
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Support the LCSB

Thanks to your support, our researchers can pursue innovative pilot
projects and ambitious endeavours, bridging the funding gap and
pushing the boundaries in various fields, including neurodegenerative
disease.

How to make a donation

Any amount below €10,000 can be donated directly to the University of
Luxembourg. We would advise making any donations above € 10,000 to
the Luxembourg University Foundation.

Contact us

If you have any questions about how to make the biggest impact with
your donation, please contact Dr Lisa Smits, fundraiser at the LCSB:
lisa.smits@uni.lu - (+352) 46 66 44 6038

_TOWARDS A CURE

Donations less than €10,000
University of Luxembourg

IBAN: LU19 0019 2955 5270 5000
BIC: BCEELULL

Donations more than €10,000
University of Luxembourg Foundation
IBAN: LU34 0019 4055 4574 9000

BIC: BCEELULL

&« béckto table of contents @


mailto:lisa.smits@uni.lu

University of Luxembourg

Luxembourg Centre for Systems Biomedicine

7, avenue des Hauts-Fourneaux| L-4362 Esch-sur-Alzette
T.+352/ 4666 44-9390

e-mail: lcsb@uni.lu| www.uni.lu/lcsb

Realisation: LCSB
Layout: www.spezial-kommunikation.de
All texts: LCSB

Images: Oliviimages (4, 6,9, 13,18, 22, 24, 26, 27, 28, 29, 33, 34, 37, 38)+ LCSB(11,17, 30, 31, 38, 39, 563) *

Ivana Niki¢-Spiegel (cover, 7) « ScienceRELATIONS (inside covers, 23) « Lucia Gallucci, Lorina Bilalli
& Elle Wilson(5) « LCSB, Al-generated (8, 15) « LCSB, created with BioRender(10, 28) - RCSB PDB
(RCSB.org), PDB Entry 4UG0(12) « Scienteens Lab(16) « Shekoufeh Gorgi Zadeh (19) « Gemma
Gomez-Giro(20) « Maison du Grand-Duc(21) « Venkata Satagopam (25) « Bureau d‘architecture
Jean-Luc Lambert(31) - Claudia Saraiva(32) « Rejko Kriiger (35) My Green Lab(38) «

Raphaél Gindt & Daniel Mac Lloyd (39).

L

A
I

uunmum,..u,.,hn i



mailto:lcsb@uni.lu
https://www.uni.lu/lcsb/
https://www.spezial-kommunikation.de/

Université du Luxembourg



