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COMING UP!DON’T MISS

Announcements  from NEURON 

Dear All, 
We at the ERA-Net NEURON continue working passionately to fund, support and encourage 
excellent, innovative and collaborative neuroscience research despite the fact that we 
end another year and begin a new one with the pandemic still very much affecting and 
constraining our lives and cooperation.
In this issue of the newsletter we present the 18 consortia that are funded under our Joint 

Transnational Call 2021 (JTC2021) on ‘Neurodevelopmental Disorders’. The European Commission (EC) is 
joining the NEURON network in this particular call and contributing to the funding scheme, which allows us to 
fund more proposals than usual. Read more about the call, its outcomes and the funded projects on page 3.
For relevant and applicable brain research to be carried out, engaging of patients and caregivers as well as the 
public is necessary. The ERA-Net NEURON, therefore, seeks to strengthen public and patient involvement in 
biomedical research. We invited 11 international patient experts to review the full proposals of JTC 2021 on 
Neurodevelopmental Disorders from the perspective of patients and carers, as part of our board of scientific 
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Marlies Dorlöchter

https://www.neuron-eranet.eu/joint-calls/bio-medical/2022-cerebrovascular-diseases/
https://www.neuron-eranet.eu/about/activities/european-biomedical-research-infrastructures-resources-for-researchers-in-neurosciences/
https://www.neuron-eranet.eu/
https://www.facebook.com/ERA-Net-NEURON-215819515216747
https://twitter.com/EraNeuron
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experts. Two of them wrote a commentary on how the collaboration of patients and researchers can improve 
the outcome of biomedical research. This commentary describes what proper patient involvement should 
entail, how it can be worked out at each step of a research project, and reflects on what has to be considered 
to do it in a meaningful way. 
Furthermore, public engagement is essential for raising awareness to various neurological and mental 
disorders and illuminate the great importance of brain research and the investment in it. We therefore launched 
the ERA-Net NEURON lecture series for lay audience. The first lecture was an open webinar that took place 
on October 29th - “World Stroke Day” – on ‘Challenges and opportunities in stroke care and research’ by Prof. 
Dr. Martin Dichgans, Director of the Institute for Stroke and Dementia Research at the Medical Center of the 
University of Munich. Stay posted for future lectures. 
Collaboration is key for us at NEURON, as stated in the slogan of our strategic meeting in January last year 
“Together for Brain Research”. To portray this, I took part in roundtable discussions at the European Brain 
Summit in October, to talk about the need of collaboration in brain research at European and global levels. 
This kind of engagement with the EU commission and national policy makers about strategic questions is 
important for future developments, such as creation of a Brain Health Partnership to ensure the continued 
support for outstanding groundbreaking brain and neuroscience research in Europe.  
Finally, please keep up with our website, follow us on twitter and join our LinkedIn group in order to join our 
community and not to miss further information about our various calls, activities and events.

Sincerely yours

https://www.europeanbrainsummit.eu/
https://www.europeanbrainsummit.eu/
https://www.neuron-eranet.eu/en/390.php
https://twitter.com/EraNeuron
https://www.linkedin.com/groups/13993245/
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Andre Fischer

EPINEURODEVO
Patient-centered Targeting of Epigenetic Vulnerabilities 
in Neurodevelopmental Disorders: A Cross-disciplinary 
Platform for Druggable Disease Models 
Project Coordinator: 

Andre Fischer, University Medical Center Göttingen, Göttingen, Germany

Project Partners: 

Guiseppe Testa, European Institute for Oncology (IEO), Milan, Italy

Angel Barco, Universidad Miguel Hernández, Elche, Spain

Shlomo Wagner, University of Haifa, Haifa, Israel

Pierre Vanderhaeghen, VIB-KU Leuven Center for Brain & Disease Research, 
Leuven, Belgium

Zoltán Mészár, University of Debrecen, Debrecen, Hungary

Intellectual disability disorders (IDDs) are a group of devastating disorders that lead 
to learning impairment and behavior defects in young children. They are mainly 
caused by mutations in single genes. Many of these genes encode for proteins that 
control the process of epigenetic gene-expression such as the methylation of histone 
proteins. Of particular importance in this context are the proteins that orchestrate 
the methylation of histone 3 at lysine residue 4 (H3K4me), since mutation in any 
of these genes cause IDDs. Our overarching aim is to better understand the de-
regulation of H3K4 methylation in IDDs. We will perform a systematic analysis in the 

developing and adult brain across 
the spectrum of IDDs. Here, we 
build on the unique expertise of 
our consortium in epigenetics, 
brain development, neuronal 
structural and functional plasticity 
with ample experience in modeling 
IDDs in mouse models, iPSC 
derived human brain organoids and 
xenograft models. Our results will 
provide a blueprint for translation 
research in neurodevelopmental 
diseases. Since we also plan to test 
therapeutic strategies, our research 
could have immediate clinical 
impact.
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Jaan-Olle Andressoo

GDNF UpReg
Glial Cell Line-Derived Neurotrophic Factor (GDNF) 
modulating schizophrenia: a promising target for 
innovative treatment 
Project Coordinator: 

Jaan-Olle Andressoo, Dept of Pharmacology, Faculty of Medicine, University of 
Helsinki, Helsinki, Finland

Project Partners: 

Peter Falkai, Ludwig-Maximilians-Universität München, Dept of Psychiatry and 
Psychotherapy, Munich, Germany

Tönis Timmusk, Protobios Ltd, Estonia

Schizophrenia affects about 1% of 
the population and often requires 
lifelong treatment. However, currently 
available treatments can alleviate 
only a fraction of the symptoms, often 
at the cost of severe side-effects. It 
is increasingly clear that “one-size 
matches all” treatment does not 
exist, as patients respond differently 
to existing treatments. Thus, 
highlighting a need for understanding 
the mechanisms that underlie the 
differences between patients groups 
to enable design of individual more personalized treatments.  
The Andressoo team has very recently made substantial progress in that direction 
by studying how a protein called glial cell-line derived neurotrophic factor (GDNF) 
can influence the disease. By implementing the uncovered mechanism, Andressoo 
team was able to create an animal model of schizophrenia, which, in turn, allowed 
identification of a drug that can reverse the disease in an animal model. This drug is 
already in clinical use, but is used for different purpose.  Importantly, reprofiling of an 
existing drug for the treatment of another disease is relatively easy, fast and cost-
effective, when compared to the development of new drugs. However, to proceed 
to clinical trials, better patient characterization, stratification and understanding on 
the drug’s action is required.   
This project brings together clinical experts Dr Peter Falkai (GE), a biotechnology 
company to create better tests for analysing patient sub-groups (Protobios/ Dr 
T. Timmusk, EST) and pre-clinical analysis expert (Dr J.O. Andressoo, FI) to build 
information needed for designing clinical trials in the near future.
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Takashi Namba

MEPIcephaly
Metabolic and epigenetic interplay in neural progenitor 
cells: investigating neurodevelopmental disorders 
associated with impaired neural progenitor cell expansion 
Project Coordinator: 

Takashi Namba, Neuroscience Center, HiLIFE - Helsinki Institute of Life Science, 
University of Helsinki, Helsinki, Finland

Project Partners: 

Peter Carmeliet, Laboratory of Angiogenesis & Vascular Metabolism, Center for 
Cancer Biology (CCB), VIB-KU Leuven, Leuven, Belgium

Mareike Albert, Center for Regenerative Therapies TU Dresden (CRTD), 
Technische Universität Dresden (TUD), Dresden, Germany

Jeannette Nardelli, Inserm U1141, Robert Debre Hospital, Paris, France

The size of the brain matters for its functional capability. Having an abnormally 
small brain, referred to as microcephaly, may lead to mental impairments 
and motor disabilities. An abnormally small brain may result from insufficient 
numbers of neurons produced during fetal brain development, often caused by the 
inadequate expansion of neural progenitor cells. Currently, our knowledge about the 
mechanistic causes of microcephaly is far from complete, leaving a large proportion 
of microcephaly patients without a genetic diagnosis. Lack of early diagnosis limits 
the options for early intervention and counseling of affected families.
We have recently discovered that metabolic regulations are important for the 
adequate expansion of neural progenitor cells during fetal development. Based 
on our findings, this project aims to further explore the metabolism of progenitor 
cells in normal and diseased conditions, seeking to better understand the 
causal relationship between abnormal neural progenitor cell metabolism and 
microcephaly. This project will investigate important metabolic pathways and 
their link with epigenetics – a layer of information on top of our genome that 
affects which genes are expressed by a given cell type. We will study how the 
metabolic-epigenetic interplay regulates gene expression during neural progenitor 

cell expansion. Finally, we aim to 
identify novel causative metabolic 
genes of microcephaly. This project 
will provide new insights into the 
causes of microcephaly, which is key 
for the development of improved 
diagnostic tools, treatment options 
and preventive care.
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Tarja Malm

MINERVA
Microglia/neuron crosstalk in autism spectrum disorder: 
Role of early inflammatory activation 
Project Coordinator: 

Tarja Malm, University of Eastern Finland, A.I.Virtanen Institute for Molecular 
Sciences, Finland

Project Partners: 

Markus Wöhr, KU Leuven, Faculty of Psychology and Educational Sciences, 
Research Unit Brain and Cognition, Leuven, Belgium

Carsten Culmsee, Philipps-University of Marburg Faculty of Pharmacy, Institute 
for Pharmacology and Clinical Pharmacy, Marburg, Germany

Judith Alferink, Dept of Mental Health, University Hospital of Münster, Münster, 
Germany

Laura Ricceri, Centre for Behavioural Sciences and Mental Health, Istituto 
Superiore di Sanità, Rome, Italy

The goal of MINERVA is to understand how the immune system and genetic 
risk factors influence the activity of immune cells in the brain, the microglia, 
and their communication with neurons, and how these processes modulate 
neurodevelopmental alterations and the severity of autism spectrum disorder 
(ASD). The results of these studies will help to better understand the mechanisms 
of the immune system that are associated with ASD development and behavioral 
impairment. In addition, based on these results, innovative therapeutic approaches 
may be developed that target neuro-immune and behavioral deficits in ASD. In 
particular, we apply 3D-organoid cultures containing neurons and microglia, which 
are obtained from patient-derived stem cells, to investigate the close interplay 
between the immune cells and the neurons for development of a human neuronal 
network in a dish. Further, we investigate the effects of immune stimulation on 
early brain development and behavioral alterations in rodent models relevant to 
ASD. Comparing immune and metabolic signatures in the animal and cell models 
with ASD-patient samples, will allow evaluation of the potential translation of 
the data obtained in the experimental settings to the clinic, including potential 
therapeutic approaches.
We hypothesize that genetic risk factors, especially Cacna1 mutations, accelerate 
bioenergetic dysfunction and persistent pro-inflammatory activation of microglia 
and peripheral immune cells, which further drive malfunction in the microglia-neuron 
interaction and propagate the impact of maternal infections on E/I imbalance in 
the developing brain. This leads to sustained, lifelong consequences in modulating 
ASD phenotype and disease severity. We utilize samples, cells and clinical data from 
individuals with ASD and state-of-the-art human-based in vitro and in vivo models 
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to discover the molecular underpinnings of ASD and test potential treatment 
approaches. Combination of in vivo models, human cells and human-based 3D 
cerebral organoids provide an innovative international collaboration platform to 
discover disease mechanisms and test novel therapeutics that translate back to 
the clinic.
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Stéphanie Baulac

MOSAIC
Molecular and circuits bases of epileptogenic mosaic 
cortical malformations 
Project Coordinator: 

Stéphanie Baulac, Paris Brain Institute, Inserm, Sorbonne Université, Paris, 
France

Project Partners: 

Denis Jabaudon, Dept of Basic Neurosciences, University of Geneva, Geneva, 
Switzerland

Boyan Bonev, Helmholtz Pioneer Campus, Helmholtz Zentrum, Neuherberg, 
Germany

The human brain is a genetic mosaic resulting from frequent somatic mutations 
during development. Somatic mosaicism can cause Focal Cortical Dysplasia 
(FCD), a cortical malformation that manifest in young children as drug-resistant 
focal seizures amenable to surgery resection. FCD are characterized by cortical 
disorganization secondary to abnormal migration and differentiation of neurons. 
Brain somatic mutations in genes of the mTOR signaling pathway are a frequent 
cause of FCD; however genetic etiology remains unidentified in many cases. Our 
consortium aims at understanding the genetic, molecular and circuit bases of FCD 
by combining in vitro and in vivo approaches in mouse and human. In Aim 1, using 
an in vivo genome-wide screen, we will identify genes and enhancers involved 
in neuronal mismigration in the mouse neocortex. In Aim 2, we will functionally 
investigate how candidate may cause abnormal circuit activity and seizures. In Aim 
3, we will identify mosaic somatic mutations in a patient cohort and use human 
iPSCs-derived cortical organoids to identify the developmental mechanisms at play 
in FCD. Hence, ultimately, this proposal will pinpoint potentially druggable targets 
for this childhood neurodevelopmental disorder.
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Elisenda Eixarch

MULTI-FACT
Multi-centric study of Fetal Abnormal Cortical Trajectory 
with standardised and privacy-preserving method on fetal 
MRI 
Project Coordinator: 

Elisenda Eixarch, Fetal Medicine Research Center, BCNatal (Hospital Clínic and 
Hospital Sant Joan de Déu), University of Barcelona; Institut d’Investigacions 
Biomèdiques August Pi i Sunyer (IDIBAPS), University of Barcelona and Centre 
for Biomedical Research on Rare Diseases (CIBER-ER), Barcelona, Spain

Project Partners: 

Meritxell Bach Cuadra, CIBM Center for Biomedical Imaging, Lausanne University 
(UNIL) and University Hospital (CHUV), Lausanne, Switzerland

Guillaume Auzias, Institut de Neurosciences de la Timone UMR 7289, Aix-
Marseille Université, CNRS, Marseille, France

Gemma Piella, Barcelona Centre for New Medical Technologies (BCN MedTech), 
Dept of Information and Communication Technologies, Universitat Pompeu 
Fabra, Barcelona, Spain

Daniel Rueckert, Klinikum rechts der Isar der Technischen Universität München, 
München, Germany

We increasingly understand the impact that dissimilar development of the brain 
before birth may have on people. Around 10% of children do not follow the usual 
path of brain development when they are in the womb, which can cause disabilities 
and make their lives more difficult. It could be possible to identify two out of three 
of these children using scans before they are born, but currently their issues are 
usually only discerned later in life. This means that they cannot receive the extra help 
they need when they are very young, making it harder to improve their lives when 
they are older. This project wants to change that by increasing the understanding of 
brain development in unborn babies and finding features, called biomarkers, which 
can alert us to future problems they might have.
Looking at babies’ brains during pregnancy helps doctors decide how to treat 
their patients, both the mothers and unborn children. We already know that using 
magnetic resonance imaging (MRI) to check the brains of fetuses is safe and lets us 
see the brain better than ultrasound images. However, MRI, which uses magnetic 
fields and radio waves to create images of the body, has been improved over the 
years for adults, but the same improvements are still yet to be made for fetuses. 
This is exactly what this project hopes to do for the first time, by bringing together 
many experts in different fields and from different hospitals to work together in a 
new and collaborative way.
We will examine two conditions that can affect unborn children to develop our tools. 
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The first is intrauterine growth restriction, which affects one in ten pregnancies. 
This is where the unborn baby does not get what it needs to grow well. The second 
is corpus callosum agenesis, which is rare. In this condition the part of the brain 
that links its two halves does not grow properly. We will create new technologies 
to follow more than 950 unborn babies with these conditions and utilise our new 
understanding to make tools that can be used around the world to find many more 
babies whose brains are not developing normally before they are born, and help 
them to have a better future.
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Enza Maria Valente

NDCil
Neurodevelopmental ciliopathies: a multimodel approach 
from molecular mechanisms to patients variant 
interpretation and treatment strategies 
Project Coordinator: 

Enza Maria Valente, Neurogenetics Research Centre, IRCCS Mondino Foundation, 
Pavia, Italy

Project Partners: 

Sylvie Schneider-Maunoury, CNRS UMR7622, Sorbonne Université, IBPS-
Developmental Biology Laboratory, Paris,France

Oliver Blacque, School of Biomolecular and Biomedical Science, University 
College Dublin, Dublin, Ireland

Marius Ueffing, Institute for Ophthalmic Research, Dept for Ophthalmology, 
University of Tübingen, Tübingen, Germany 

András Dinnyés, BioTalentum Ltd., Gödöllő, Hungary 

Nervous system malformation and neurodevelopmental defects (ND) are common 
hallmark features of genetically inherited diseases called ciliopathies. All ciliopathies 
are caused by abnormalities in tiny hair-like extensions called primary cilia (Cil), 
which are found on the surface of most cell types, including neuronal and glial cells. 
These cilia act as antennae that allow cells to communicate with each other so that 
they can coordinate their behaviours to form fully functional tissues and organs. 
Whilst much progress has been made in understanding cilia biology, surprisingly, 
we know very little about how they build and maintain the nervous system, and 
there are no therapeutic strategies to resolve the neurodevelopmental features 
of disease. Furthermore, how mutations in ciliopathy patients specifically affect 
underlying cilia genes are poorly understood.
To address these shortfalls, the NDCil project focusses on the most prominent 
neurodevelopmental ciliopathy called Joubert Syndrome (JS). Patients with this 
disease are born with malformation of cerebellar and brainstem structures, 
resulting in debilitating brain dysfunction. Research thus far has found that JS 
disease disrupts processes at the base of the ciliary rod called the transition zone. 
The objectives of NDCil are to: i) uncover new fundamental knowledge of how JS 
affects the brain at different levels of scale (cilia/TZ, neuronal and glial cells, whole 
brain); ii) establish how mutations found in JS patients disrupt cilia genes and cell-
cell communication; and iii) discover new drugs that alleviate JS symptoms. These 
objectives will be achieved using well-established and novel cell and animal models 
that mimic the JS disease state, including pluripotent stem cells from patients, 
mouse stem cells, zebrafish and the invertebrate animal C. elegans, together 
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with state-of-the-art techniques such as gene editing (CRISPR-Cas9), advanced 
imaging, automated drug screening and proteomics.
Altogether, our interdisciplinary consortium of five partners across five countries 
provides an integrated platform for determining precisely how JS affects neurons 
and the brain, and how mutations found in JS patients affect underlying genes. The 
project also strives to discover new potential lead compounds for JS resolution. We 
expect the project to have direct benefit to patient diagnosis, prognosis, counselling, 
and therapy. Also, we anticipate that many aspects of the research will be applicable 
to the wider group of neurodevelopmental disorders beyond JS.
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Katharina von 
Kriegstein

ReDyslexia 
Understanding and targeting developmental dyslexia: 
from animal models to humans 
Project Coordinator: 

Katharina von Kriegstein, Chair of Cognitive and Clinical Neuroscience, Technische 
Universität Dresden, Germany

Project Partners: 

Guillermina López-Bendito, Instituto de Neurociencias, UMH-CSIC, Alicante, Spain

Michael C. Schmid, Faculty of Sciences and Medicine, University of Fribourg, 
Fribourg, Switzerland 

Deny Menghini, Child and Adolescent Neuropsychiatry Unit, Dept of 
Neuroscience, Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy 

Developmental dyslexia (DD) is a brain-based developmental disorder. It is 
characterized by severe impairments in reading in otherwise healthy individuals. DD 
occurs in 5-10% of children worldwide and persists into adulthood. Since reading is 
so fundamental for modern societies, individuals with DD are hindered both in school 
and in the workforce. DD has high societal costs. Current treatment of DD consists 
of time-consuming training with speech therapists and psychologists over several 
years. Development of effective treatment is urgently needed, but hampered by a 
lack of knowledge about the brain dysfunction causing DD. For decades, researchers 
have focused on explaining DD by dysfunctional mechanisms of the brain’s language 
centres. Findings from our laboratories offer a novel perspective on DD that emphasises 

dysfunction of sensory pathways. 
Sensory pathways are structures that 
connect the eyes (and ear) with the rest 
of the brain to provide the sensory basis 
for reading. Motivated by our recent 
results, ReDyslexia will work for two 
major aims: (1) to better understand 
sensory pathway dysfunction in DD; 
(2) to directly use this knowledge for 
improving treatment strategies. To do 
that we combine experiments in two 
animal models (mice, monkeys) and 
studies in humans with DD at different 
developmental stages. Results from 
ReDyslexia will have direct implications 
for how DD is diagnosed and treated.
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João Peça

SHANKAstro
Astrocytes dysfunctions in Phelan-McDermid syndrome: 
from mechanisms towards new therapeutic strategies  
Project Coordinator: 

João Peça, Center for Neuroscience and Cell Biology, University of Coimbra, 
Coimbra, Portugal

Project Partners: 

Paola Bezzi, Dept. of Basic Neuroscience, University of Lausanne, Lausanne, 
Switzerland

Davide Ragozzino, European Center for Brain Research, Santa Lucia Foundation, 
Rome, Italy

Tobias Boeckers, Institute of Anatomy and Cell Biology, Ulm University, Ulm, 
Germany

Matthew Holt, Center for Brain and Disease Research, VIB-KU Leuven, Leuven, 
Belgium

Mutations in the SHANK3 gene are one of the most common diagnosed causes for 
autism. However, we still know surprisingly little about the consequences arising 
from mutations in this gene. Since their original discovery, SHANK3 mutations 
have most commonly been studied in neurons. However, recent evidence 
suggests that astrocytes, a largely overlooked brain cell, may also play a key role 
in the development of autism. Astrocytes provide critical metabolic and trophic 
support to neurons and have recently been found as key players in the formation 
and maturation of neuronal circuits. Therefore, astrocyte dysfunction, resulting 
from SHANK3 mutation, may lead to problems in neuronal circuit formation and 
maturation, which will ultimately lead to behavioral and cognitive abnormalities. 
Our consortium brings together several experts in the field of SHANK3 and astrocyte-
biology, to tackle these questions using an array of innovative models that include 
genetically engineered mouse models, as well as human brain organoids capable of 

closely mimicking human cellular 
physiology. 
Understanding which brain cells 
are key players in autism, and 
how SHANK3 mutations impact 
normal function during disease 
pathophysiology will allow us to 
discover and design successful 
therapies for neurodevelopmental 
disorders.








