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ORAL Presentations  

Session 1: Diagnostic challenges and unusual/difficult cases of AT 

 

The spectrum of neurological involvement in A-T 

Prof Michèl A. Willemsen 

Radboud University Medical Center, Amalia Children’s Hospital, Department of Pediatrics 
(Pediatric Neurology), PO Box 9101, 6500HB Nijmegen, The Netherlands. 

Most individuals with ataxia-telangiectasia (A-T) are diagnosed after the onset of neurological 
symptoms. The classical phenotype of the disease is well-documented in the medical literature 
and, although A-T is a rare condition, it is eventually recognized by many clinicians. Nevertheless, 
even among this group of patients, there is often a considerable diagnostic delay, ranging from 
several months to several years. For patients with a milder phenotype, so-called variant A-T, this 
delay can extend to several decades. The advent of new, rapid, and comprehensive genetic 
diagnostic technologies is changing the diagnostic trajectory for A-T, at least in regions where 
such technologies are accessible. At the same time, an increasing number of A-T diagnoses are 
being made in very young children who do not yet exhibit any (neurological) symptoms, namely 
those identified through newborn screening programs targeting severe combined 
immunodeficiency. Our growing understanding of the neurological phenotype of A-T, along with 
the rising number of (initially) asymptomatic young children diagnosed with the condition, raises 
new questions regarding the best possible diagnosis, management, and support of patients and 
their families. 

 

The triangle of immunological challenges of early identification of Ataxia Telangiectasia 
through SCID newborn screening 
 
Thomas J. Weitering,1 Dagmar Berghuis,2 Maartje Blom,1 Michel A.A.P. Willemsen,3 Mirjam van 
der Burg1 
 
1 Department of Pediatrics, Laboratory for Pediatric Immunology, Willem Alexander Children's 
Hospital, Leiden University Medical Center, Leiden, Netherlands. 
 
2 Department of Pediatrics, Pediatric Stem Cell Transplantation Unit, Willem Alexander Children's 
Hospital, Leiden University Medical Center, Leiden, Netherlands. 
 
3 Department of Pediatric Neurology, Amalia Children’s Hospital, and Donders Institute for Brain, 
Cognition and Behaviour, Radboud University Medical Center, Nijmegen, the Netherlands. 
 
Objectives 
Ataxia Telangiectasia (A-T) is a rare complex, autosomal recessive disease with progressive 
cerebellar neurodegeneration, immunodeficiency and increased risk of malignancies. Some of 
the patients are identified via newborn screening for SCID as secondary finding. It is yet unknown, 
whether early identified patients have an increased risk for a worse clinical outcome, whether they 
have a distinct immunophenotype and whether (pre-emptive) hematopoietic stem cell 
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transplantation (HSCT) is beneficial. The objective of our studies is to address these three 
immunological challenges. 
 
Methods 
Our study relies on a combination of extensive review of literature combined with immunological 
studies on abnormalities in T- and B-cells of patients with A-T with flow cytometric analysis, 
functional assays and transcriptomic analysis. 
 
Results 
Retrospective studies on patients diagnosed with A-T indicate that the majority of patients could 
have been identified via SCID newborn screening based on low TREC values. The immunological 
and (follow-up) clinical data of patients identified via newborn screening is too limited to draw a 
conclusion about a distinct immunophenotype. Based on published data it is known that HSCT in 
A-T has resulted in high mortality of 7/14 patients, of which most received myelo-ablative 
conditioning. Reduced intensity conditioning and pre-emptive HSCT resulted in much better 
outcomes. For good interpretation of the immunological results, it is important to better understand 
the impact of ATM mutation on B- and T-cell development and function. Results of T- and B-cell 
abnormalities will be shown during the meeting.  
 
Discussion & conclusions 
With the expansion of SCID newborn screening programs worldwide, more patients with AT will 
be identified early in life. We propose an international prospective study of newborn screening 
identified patients with A-T, focusing on natural course of the disease, immune parameters, 
outcomes and management. In combination with immunological studies on T- and B-cell 
abnormalities in A-T, this may lead to making an adequate overall prognosis and defining better 
clinical guidelines for treating immunodeficiency for the early diagnosed patients. 
 
Lay summary 
With the introduction of newborn screening for SCID, a severe disorder of the immune system, A-
T can be identified as secondary finding directly after birth. It is yet unknown, whether the early 
diagnosis is correlated with a worse clinical outcome or with distinct immunological characteristics. 
This indicates that a prospective international clinical and immunological study is required to be 
able to make an adequate overall prognosis, and to define better clinical guidelines for treating 
immunodeficiency for the early diagnosed patients. 
 

The A-T Genetic Landscape & Considerations for Genomic Diagnosis 
 
Xiao Peng 

Children’s Hospital at Montefiore, NY, US. 

Abstract 
Piggybacking on the presentations of my colleagues in this session who will review A-T diagnostic 
outcomes since TREC screening for SCID was implemented, I will discuss the work that has 
already been done using broad sequencing-based approaches for newborn screening, the 
lessons learned, and the challenges and considerations that remain for more widespread health 
system-based implementation. I will also review features of the currently known A-T genetic 
landscape and the principles and challenges of the current ATM-specific variant classification 
schema, as well as their implications for how to detect and manage ATM-related findings on 
sequencing. 
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Serum alpha fetoprotein in ataxia telangiectasia: new lessons about an old biomarker 

S.J.G. Veenhuis,1,2,4 N.J.H van Os,1,2,4 A.E.H. Swinkels,1,2,4 C.M.R. Weemaes,1,4 N. Roeleveld,3 
M.A.A.P. Willemsen1,2,4 

Departments of Pediatrics,1 Pediatric Neurology,2 Science department IQ Health,3 and Amalia 
Children’s Hospital,4 Radboud University Medical Center, Nijmegen, The Netherlands. 

Objectives 

Serum alpha fetoprotein (AFP) is a well known diagnostic biomarker for Ataxia Telangiectasia (A-
T). The purpose of this study is to gain more insight in the course of serum AFP levels over time 
in A-T, in order to refine the diagnostic potential and the applicability as a valuable outcome 
measure in future clinical research. 

Methods 
In this retrospective cohort study, we collected the initial and all follow-up serum AFP levels of all 
individuals with A-T known at the Radboud university medical center in Nijmegen, the Netherlands. 

Results  
In total, we collected 336 serum AFP measurements of 45 individuals with A-T (36 with classic A-
T and 9 with variant A-T). All individuals showed increased serum AFP levels during the disease 
course. In infants with A-T (diagnosed as result of the newborn screening program), normal serum 
AFP levels were observed. Individuals with classic A-T showed the most rapid increase in serum 
AFP levels (26.8 ug/l per year), between age of 2 and 12 years. Between the ages of 12 and 18 
years, serum AFP levels increased 19.2 ug/l per year and stabilized thereafter (range 34 to 1000 
ug/l).  

Discussion 
Serum AFP levels are increased in all individuals with A-T somewhere during the disease course. 
However, in infants serum AFP may still fall within normal ranges. In children with classic A-T, 
serum AFP levels increase over time, but stabilize from the age of 18 years onwards. 

Conclusions 

This study adds novel insights in the course of serum AFP levels over time in individuals with A-
T. 
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Session 2: Respiratory medicine and AT 

Lung function and inflammatory markers in Ataxia Telangiectasia 

Sharon McGrath-Morrow  

Division of Pulmonary and Sleep Medicine, Children’s Hospital of Philadelphia, Perelman School 
of Medicine at The University of Pennsylvania, US.  

Introduction 
Ataxia telangiectasia (A-T) is an autosomal recessive neurodegenerative disease that presents 
with widespread manifestations and significant variability in clinical phenotypes. This study aims 
to investigate whether transcriptomic profiling of peripheral blood mononuclear cells (PBMCs) can 
help identify subsets of individuals with A-T beyond the mild and classic phenotypes, with a focus 
on inflammatory phenotypes that may guide therapeutic strategies to mitigate damage in the lungs 
and other organs.   
 
Methods 
Participants included 77 individuals with classic A-T, 13 with mild A-T (n=13), and 15 unaffected 
control, recruited from two outpatient clinics. PBMCs were isolated and subjected to bulk RNA 
sequencing. Plasma was also isolated from a subset of participants. Affected individuals were 
categorized as mild or classic based on ATM mutations and clinical and laboratory features. 
 
Results 
Individuals with classic A-T tended to be younger, IgA deficient and exhibited higher alpha-
fetoprotein levels and lower % forced vital capacity compared to those with mild A-T. In classic A-
T, genes necessary for V(D)J recombination showed lower expression, while genes associated 
with inflammatory activity demonstrated higher expression. Inflammatory scores were assigned 
to participants, revealing high variability among individuals with classic A-T and a correlation 
between higher scores and lower ATM mRNA levels. Through cell type deconvolution, we inferred 
reduced numbers of CD4 + T cells and CD8 + T cells in people with classic A-T. Additionally 
individuals with classic A-T showed elevated SERPINE1 (PAI-1) mRNA and plasma protein levels, 
regardless of age, and higher plasma protein levels of FLT4 (VEGFR3) and IL6ST (GP130) 
compared to those with mild A-T and controls. 
 
Conclusions 
The transcriptomic approach allowed us to identify novel features and develop an inflammatory 
score to distinguish subsets of individuals with varying inflammatory phenotypes in A-T. The 
findings could inform treatment direction and facilitate monitoring of therapeutic responses.  
 

Respiratory Symptoms in A-T: Exploring the Connection Between Genome Instability and 
Cellular Senescence 

Yosef Shiloh 
Department of Human Molecular Genetics and Biochemistry, Faculty of Medical & Health 
Sciences, Tel Aviv University, Israel. 
 
Genome instability is frequently linked to premature aging, both characteristic features of A-T. 
Another hallmark of aging is the accumulation of senescent cells. Notably, primary fibroblasts 
derived from A-T patients exhibit premature senescence. We recently found that this phenotype 
persists under physiological oxygen conditions (3%) and is characterized by transcriptome 
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dynamics similar to those of replicative senescence with some unique features. Extending these 
studies to Atm-/- murine lung fibroblasts, we observed that they undergo premature senescence 
more rapidly than human A-T fibroblasts. Our findings indicate that the cGAS-STING pathway, 
with contributions from the MAP kinase pathway and a critical role of p53, drives the premature 
senescence of ATM-deficient cells. This process is plausibly triggered by cytoplasmic DNA derived 
from micronuclei, a byproduct of ongoing genome instability. These findings align with the 
obstructive lung disease that can develop in A-T patients during adulthood, potentially reflecting 
the excessive accumulation of senescent cells in lung tissues. In parallel, our long-term follow-up 
of A-T carriers revealed that the ATM+/- genotype enhances a predisposition to various aging-
associated morbidities.  

Importantly, we found that A-T carriers who smoke are significantly more prone to developing 
respiratory diseases than non-smoker carriers. This suggests that the predisposition to respiratory 
disease observed in A-T patients may be latent in the carriers, becoming clinically evident upon 
exposure to external stressors such as smoking. Collectively, our findings highlight a mechanistic 
link between genome instability, cellular senescence, premature aging, and associated morbidity, 
which may exacerbate various A-T symptoms, and contribute to public health concerns. 

 

Piloting Ultrasound Evaluation of Swallowing (USES) as a monitoring tool in individuals 
with ataxia telangiectasia (AT)  

Joan, K-Y. Ma,1 Corinne, Mossey- Gaston,2 Alan, A. Wrench1,3  

1 Clinical Audiology, Speech and Language Research Centre, Queen Margaret University, UK. 

2  Royal Papworth Hospital, UK. 

3 Articulate Instruments Ltd, UK. 

 

Background & Objectives 

Swallowing difficulties are common in individuals with ataxia telangiectasia (AT), and 
videofluoroscopy (VFS) is the current clinical tool used in monitoring changes in swallowing 
functions. However, exposure to radiation in VFS places limitations on its use as a monitoring tool. 
Ultrasound evaluation of swallowing (USES) is an emerging tool for assessing swallowing. It 
provides a mid-sagittal image from the mandible to the hyoid, and the movement of the tongue 
and hyoid bone can be measured. This first clinical pilot study investigated the feasibility and 
requirements of data acquisition and patients’ experience.   

Methods 
Five individuals with AT undergoing routine VFS were recruited from two NHS trusts. USES was 
carried out on the same day as their VFSS assessment, using a pocket-sized ultrasound system 
(Articulate Instruments Ltd) operating in standard B-mode. A 2–4 MHz 60 mm radius convex 
probe was fitted on the UltraFit headset to maintain the probe in the midsagittal plane. Two saliva 
swallows and three 5-ml water swallows were recorded for each participant.  

Results 

The results showed that USES is a feasible procedure in individuals with AT. Participants were 
able to wear the USES headset for the duration of time, with swallowing images of the tongue 
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and hyoid recorded. Issues in the setup of the equipment were identified for future studies. The 
patient questionnaire showed a similar rating for USES and VFS, with a higher rating for the taste 
of the drink in USES compared to VFS.  

Discussion & Conclusions 

The results showed the potential for USES as an adjunct tool in swallowing assessment in 
individuals with AT. The development of a portable tool that could be carried out in domiciliary 
settings will reduce the travel needs of the patients. Adaptions to the recording protocol and 
clinician training needs were identified for future studies.  

Lay Summary 

This study looked at using ultrasound to monitor swallowing changes in individuals with AT. 
Participants   have their swallowing recorded on ultrasound. The image showed how their hyoid 
bone moved during swallowing. Participants said their experience of ultrasound and swallow x-
ray were similar. This shows potential for ultrasound as an alternative.   

 

Exploring ultrasound measurements for diaphragmatic function in Ataxia Telangectasia 

Manuela Lo Bianco,1 Pietro Impellizzeri,2 Stefano Alia,2 Sergio Rinella,3 Martino Ruggieri,1 
Luciana Chessa,4 Carlo Vancheri,2 Agata Polizzi1 

1 Unit of Pediatric Clinic, Department of Clinical and Experimental Medicine, University of 
Catania, Catania, Italy. 

2 Respiratory Medicine Unit, Department of Clinical and Experimental Medicine, 
University of Catania, Catania, Italy. 

3 PhD Programme Department of Educational Sciences, University of Catania, Catania, 
Italy. 

4 Foundation Sapienza University of Rome, Rome, Italy. 
 
Background 
Ultrasound (US) has emerged as a sound strategy to investigate diaphragm in conditions with 
respiratory failure like AT, where impairment of diaphragm further lessen ventilation and oxygen 
exchanges. Monitoring respiratory failure with radiation-free methods like US, combined with 
standard respiratory assessments, could be useful for evaluating disease progression and 
therapy response.  
 
Objective 
To assess US diaphragmatic and respiratory function in six AT individuals at different ages and 
disease stages, following breathing incentive device. 
 
Methods 
All subjects underwent diaphragmatic US, spirometry, Maximal Inspiratory Pressure (MIP), 
Maximal Expiratory Pressure (MEP), and nocturnal respiratory monitoring (PSG) at 0, 6 and 12 
mo. after twice-daily use of breathing incentive device. Respiratory infections were compared to 
the previous 12 mo. 
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Results 

At baseline, diaphragmatic thickness during quiet breathing was 2 ± 0.93 mm in adults and 1.21 
± 3 mm in children. MIP averaged 31.33 ± 13.65 cmH₂O in adults and 21 ± 4.6 cmH₂O in children, 

MEP was 41.66 ± 10.21 and 26 ± 7.2 cmH₂O, respectively. At 6 and 12 mo. significant 
improvement was observed. Diaphragmatic thickness rose to 2.5 ± 0.85 mm at 6 months and 3 ± 
0.75 mm at 12 months in adults, and to 1.8 ± 2.8 mm and 2.2 ± 2.6 mm in children. MIP increased 
to 35 ± 12.1 cmH₂O at 6 months and 38 ± 11.8 cmH₂O at 12 mo. in adults, and to 28 ± 4.2 cmH₂O 

and 30 ± 4.0 cmH₂O in children. Infections decreased on average from 5 to 2 episodes/year in 
adults and from 4 to 1 in children.  

Conclusions 

US proved helpful for monitoring therapy response. As inexpensive, safe, rapid and bedside tool, 
US can yield useful information for real-time monitoring of respiratory function in AT. Routine 
implementation should be encouraged to gain more evidence especially in children.  

Lay summary 

Ultrasound (US) is a safe, radiation-free tool to monitor diaphragm function in AT individuals. This 
study showed that US effectively tracked improvements in breathing muscle strength after using 
a breathing device. US could become a routine, real-time method to assess respiratory health 
and therapy response in people with AT. 
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Session 3: Insights of clinical relevance 

The role of a single metabolite in impaired cerebellar integrity and functionality in Atm 
deficient mice  

Yulia Mitiagin,1 Sivan Kanner,1 Lev Rabionvich, Naty Zemach,1 Paolo Bonifazi,3 Ari Barzilai1,2  

1 Department of Neurobiology, George S. Wise Faculty of Life Sciences.  

2 Sagol School of Neuroscience, Tel Aviv University, Tel Aviv Israel. 

3 Computational Neuroimaging Lab, Biocruces Health Research Institute, Bilbao Spain.  

 

Introduction 

The brain is composed of four mega networks: neural, glial, immune, and vascular. These 
networks are intimately interconnected. A given brain degenerative disease affects the dynamics 
or the stability of a given network, and impaired dynamics (i.e., network instability) beyond a 
certain threshold leads to the appearance of clinical symptoms. Ataxia telangiectasia (A-T) is a 
highly pleiotropic, autosomal recessive disorder caused by mutations in the ATM gene, which 
encodes a protein kinase. A-T patients experience progressive cerebellar ataxia that develops 
into severe motor dysfunction.  

Methods 

A multiomics approach was used to evaluate transcriptomes, proteomes, and metabolomes of 
wild-type and Atm-deficient mice at different ages. In addition, we used cerebellar cultures to 
study the roles of astrocytes and microglia in the functionality of neural networks.  

Results & discussion 

Atm deficiency severely affected the structure and function of all cerebellar mega networks 
resulting in altered structure and the function of astrocytes specifically in the cerebellum. 
Cerebellar cultures grown from Atm−/− mice had disrupted network synchronization, atrophied 
astrocytic arborizations, reduced autophagy levels, and higher numbers of synapses per neuron 
than wild-type cultures. Chimeric circuitries composed of wild-type astrocytes and Atm−/− 
neurons were indistinguishable from wild-type cultures. In addition, Atm depletion considerably 
disrupted the functionality of cerebellar, but not cerebral cortical, microglia. Metabolomics 
analyses revealed that upregulation of a single metabolite is correlated with the cerebellar 
degeneration and reduced functionality observed in Atm−/− mice. This metabolite is involved in 
cerebellar blood leakage. Its dysregulation appears to underlie the reduced lifespan and impaired 
motricity of Atm−/− mice as neutralization of this metabolite significantly prolonged the lifespan of 
Atm−/− mice and improved their motor performance. Proteomics analyses revealed that Atm 
deficiency severely affected mitochondrial functionality.  

Conclusions 

Our results suggest that A-T is a treatable disease! 
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Insights from mutational signature analysis of tumours in ataxia telangiectasia patients 
and ATM carriers  

Bowden R,1,2 Oscroft N,2 Everett N,2 Taylor AMR,3 Suri M,4 Basyuni S,1 Black D,1 Davies H,1 
Memari Y,1 Degasperi A,1 Koh G,1 Tischkowitz M,1 Nik-Zainal S1  

1 Department of Medical Genetics, University of Cambridge, Cambridge, UK.  

2 National Adult Ataxia Telangiectasia Service, Royal Papworth Hospital, Cambridge, UK.  

3 Institute of Cancer and Genomic Sciences, University of Birmingham, Birmingham, UK. 

4 National Paediatric Ataxia Telangiectasia Service, Nottingham University Hospitals, Nottingham, 
UK.  

Objectives  

We used a mutational signature analysis approach to investigate tumorigenesis in A-T patients 
and ATM carriers using paired tumour - germline whole genome sequencing (WGS) data. Our 
analysis focused on identifying signatures with prognostic or therapeutic significance.  

Methods  

A-T patients were recruited through the UK national adult and paediatric A-T clinics for paired 
tumour-germline WGS. Comparative WGS data for ATM germline carriers was identified through 
patients recruited to the 100,000 Genomes Project. A non-negative matrix factorization approach 
was used to extract substitution, insertion/deletion and rearrangements signatures.  

Results  

14 patients currently under the care of the UK national adult A-T clinic have a previous diagnosis 
of malignancy including five patients with breast tumours. Initial samples from these patients have 
been sequenced and mutational signature analysis is in process. Further sample retrieval is 
ongoing. Through the 100,000 Genomes Project, we identified 102 cancers in ATM carriers, 
including 25 breast cancers, for mutational signature analysis.  

Discussion  

Comparison of mutational signatures associated with loss of key ATM functions, including 
homologous recombination and non-homologous end joining, identifies how germline monoallelic 
vs biallelic loss of ATM drives differing pathways of tumorigenesis.  

Conclusions 

For A-T patients and ATM carriers, combined mutational signature and driver gene analysis 
provides a comprehensive genomic picture of patient tumours enabling prognostication and 
suggesting potential therapeutic targeting.  

Lay Summary  

By studying the complete genetic code (whole genome sequence) of tumour samples from A-T 
patients and ATM carriers we explore how loss of the ATM gene leads to an increased risk of 
cancer. We identify patterns of genetic change within the cancers (mutational signatures) which 
help explain why cancers develop and suggest how we might target tumours with appropriate 
treatments. 

http://www.atsociety.org.uk/


   
 

 12  
 
AT Clinical Research Conference, UK 
June 2025                                     www.atsociety.org.uk 

MiniATM Family Expression in ATTeST: Molecular Insights into Unusual ATM Variants in 
A-T Cells. 
Anastasia Ricci,1 Federica Biancucci,1 Gianluca Morganti,1 Lorenzo Fornasari,2 Caralee 
Schaefer,3 Dirk Thye,3 Mauro Magnani,1 Michele Menotta1 
 
1 Department of Biomolecular Sciences, University of Urbino “Carlo Bo”, Urbino, Italy. 
2 Sparrow HLC, Milan, Italy. 
3 Quince Therapeutics, Inc. South San Francisco, USA. 
  
Objectives 
This study aimed to investigate the relationship between miniATM family expression in the blood 
of A-T patients enrolled in the ATTeST trial and their neurological scores. Additionally, novel 
functions of the miniATM family were explored in A-T cells, and its molecular mechanism of action 
was investigated. 
 
Methods 
The expression of the miniATM family was evaluated by qPCR on whole blood samples from 
patients. A-T cells, either expressing or lacking the ATM variants (ATM 4-53 and ATM Sint), 
underwent multi-omics analysis via high-resolution mass spectrometry (HRMS). These cells were 
also used for interactome studies, employing mass spectrometry (MS), Western blotting, and 
immunofluorescence microscopy. 
 
Results 
MiniATM family expression was detected in 40% of patients at baseline and appeared to correlate 
with neurological scores, particularly in the 6–9-year-old subgroup. Multi-omics analysis in A-T 
cells expressing or lacking ATM 4-53 and ATM Sint revealed dysregulated biological processes 
and metabolic pathways, which were successfully modulated by these ATM variants. Additionally, 
a probable mechanism of action for these ATM variants was identified. 
 
Discussion 
This study provides new insights into the expression of the miniATM family in A-T patients, 
demonstrating its presence in 40% of cases at baseline and its potential association with 
neurological outcomes, particularly in younger patients. These findings suggest that miniATM 
expression could play a role in disease progression and response to therapy, warranting further 
investigation as a potential biomarker. Furthermore, multi-omics analysis of A-T cells expressing 
ATM 4-53 and ATM Sint identified several dysregulated biological processes, including some 
previously unrecognized. The ability of these ATM variants to modulate cellular pathways 
suggests a compensatory effect. These findings expand our understanding of how unusual ATM 
isoforms contribute to the molecular landscape of A-T. 
 
Conclusions 
The detection of miniATM expression in a subset of A-T patients and its correlation with 
neurological outcomes support its potential role as a disease biomarker. Additionally, the capacity 
of ATM 4-53 and ATM Sint to modulate dysregulated pathways underscores their functional 
relevance, providing new insights into A-T pathophysiology. These findings lay the groundwork 
for future therapeutic strategies targeting miniATM and ATM isoforms. 
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Lay Summary 
This study found that miniATM genes were present in 40% of A-T patients and linked to their 
neurological condition. Lab tests showed that specific ATM gene variants influence cell processes, 
offering new insights for potential treatments. 
 
 
Dysfunctional NK cells add to adaptive immunity defects in AT 

Margherita Doria,1 Aurora Nenci,1 Maria Giovanna Desimio,1 Beatrice Rivalta,1 Elisa Profeti,1 
Caterina Cancrini1,2 and Andrea Finocchi1,2 

1 Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy. 

2 University of Rome “Tor Vergata”, Rome, Italy. 

 

Most AT patients show cellular and/or humoral immunodeficiency that has been associated 
with cancer risk and reduced survival, but NK cells have not been thoroughly studied. Hence, 
we investigated the phenotype and function of NK cells in AT patients (n=28) as compared 
with healthy individuals using flow cytometry-based methods; in addition, several cytokines 
were measured in plasma samples by means of ELISA and Multiplexed Luminex assays. 

Our results show that AT patients display a redistribution of NK cell subsets with a reduced 
frequency of CD56dim cells. Phenotypically, NK cells of AT patients show down-regulation of 
the NKp30 and NKp46 activating receptors, which expression is inversely correlated with 
plasmatic accumulation of the IL-6 inflammatory cytokine. Moreover, specifically in AT 
individuals with a history of malignancies and/or recurrent/chronic infections, NK cells display 
decreased expression of the NKG2D activating receptor and up-regulation of the PD-1 
immune checkpoint molecule. Of note, NKG2D down-regulation is associated with higher 
expression of its ligands (NKG2DLs) in patients’ plasma and on activated T cells, which is in 
line with activation of stress pathways that induce NKG2DLs expression and typically occurs 
in ATM-deficient cells. 

Most importantly, we demonstrated that the cytolytic capacity against tumor targets as well 
as the ability to produce IFNg in response to cytokine stimulation are significantly reduced in 
NK cells of AT patients. 

Overall, we found multiple dysfunctional parameters in NK cells and in the cytokine 
environment of AT patients. These results uncover novel potential biomarkers and pave the 
way to newly established NK-cell based therapeutic approaches for the treatment of cancer 
and chronic infections in AT. 

Lay Summary 

Our group identified in AT patients alterations in ‘natural killer’ (NK) cells that belong to the 
innate immune defense against tumors and viruses. Awareness of these dysfunctional 
immunological parameters elucidate possible novel therapeutic approaches directed towards 
the enhancement of NK cell function against cancer and infections in individuals with AT. 
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Session 4: Mechanisms causing the disorder AT 

Defective energy metabolism contributes to mitochondrial dysfunction in A-T 

Martin Lavin, Magtouf Gatei, Sara Jose, Abrey Yeo, Sam Nayler, Rob Parton, David Coman 

University of Queensland, Wesley Medical Research and QIMR Berghoffer, Brisbane 
Australia.                                                                                   

While the role of ATM in protecting the genome against DNA damage is well described, it is 
also evident that mitochondrial dysfunction contributes to the A-T phenotype. We previously 
showed that at least part of mitochondrial dysfunction can be accounted for by defective 
signaling between the endoplasmic reticulum and the mitochondrion. During these studies 
we presented evidence for a defect in energy metabolism in A-T cells, revealing that a variety 
of A-T cell types are extremely sensitive to glycolysis inhibition, comparable to that observed 
with ionizing radiation. We also showed that the anaplerotic agent, heptanoate a metabolite 
of the triglyceride triheptanoin, corrects all aspects of the defective phenotype. Here we 
present further evidence for a wider defect in energy metabolism in A-T cells using RNAseq 
to identify genes involved. Furthermore, some of these metabolic energy abnormalities were 
corrected by heptanoate suggesting that triheptanoin would be a potential candidate for 
treating the mitochondrial defect in patients with A-T which proved to be the case. 

 

Function of ATM in the Nervous System  

Peter J. McKinnon 
 
Center for Pediatric Neurological Disease Research, Pediatric Translational Neuroscience 
Initiative, St Jude Children's Research Hospital, USA. 
 

Genome stability is critically important for human health, particularly that of the nervous system. 
This is clear from inherited DNA repair deficiency syndromes that manifest neurodegeneration, 
neurodevelopmental disorders or brain tumors. Defects in genome maintenance are also 
implicated in broader neurologic health issues, including age-related degenerative events that 
mar cognitive ability and impact quality of life. Therefore, understanding the mechanistic 
connections between faulty DNA damage signaling and human disease is of fundamental 
biomedical importance. However, the underlying basis for pathology associated with DNA repair 
deficiency remains mostly unknown. We have developed new murine models of ATM-mediated 
neurodegeneration in the context of defective DNA repair pathways that underpin human 
disease. These new disease models show Purkinje cells defects and manifest progressive 
ataxia and profound defects in cerebellar function, which are key hallmarks of many human 
DNA repair deficiency syndromes. 
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Transcriptional stress and gene expression changes in A-T 

Phillip Woolley, Ji-Hoon Lee, Seung Ryu, Tanya T. Paull 

The University of Texas at Austin, Austin, US; tpaull@utexas.edu. 

The ATM protein kinase is master regulator of the DNA damage response but also acts a redox 
sensor for oxidative stress in mammalian cells. We have investigated consequences of the loss 
of this redox activation pathway in human differentiated neurons in vitro and find that there is 
accumulation of transcription-dependent single-strand DNA breaks in the genome as well as 
hyperactivation of poly-ADP-ribose polymerases at these sites. We find that these events do not 
occur randomly, but are focused at sites of high levels of transcription and genomic regions that 
are high in GC content. In addition, we have found that ATM-deficient cells accumulate 
aggregated proteins in the nucleus and that this phenomenon is dependent on transcription and 
hyper-PARylation.  

In parallel to our studies with human cells in culture, we have done proteomic and transcriptomic 
analysis of A-T patient cerebellum and cortex tissues. We found that there is massive 
accumulation of protein aggregates in A-T patient cerebellum, suggesting that PAR-driven loss of 
protein homeostasis occurs in patients as well as in human cells in vitro. We also found that there 
are significant changes in expression of hundreds of genes, with the most extreme changes 
correlated with the level of expression in normal cerebellum tissue. Analysis of GC content also 
showed significant correlation with the level of dysregulation. Fourteen genes affected in this 
group are associated independently with cerebellar ataxia in humans. Overall, we conclude that 
the loss of ATM generates transcription stress and single-strand DNA breaks at the sites of highly 
expressed genes. We hypothesize that build-up of PARylated proteins and aggregates at these 
genomic sites results in transcription dysregulation that ultimately affects genes that are critical 
for cerebellar function.  

 
Alpha-Ketoglutarate Alleviates Mitochondrial Glutamine Dependency Arising from Insulin 
Resistance-Induced Metabolic Inflexibility in Ataxia-Telangiectasia (A-T) 
 
Kim Hei-Man CHOW1,2 

 

1 School of Life Sciences, Faculty of Science, The Chinese University of Hong Kong, Hong Kong 
SAR. 
2 Gerald Choa Neuroscience Institute, The Chinese University of Hong Kong, Hong Kong SAR. 
 
E-mail: heimanchow@cuhk.edu.hk  
 
Objectives 
In A-T, while the principal manifestations of this condition encompass progressive cerebellar 
ataxia, a significant subset of patients also manifest a spectrum of chronic metabolic syndromes2, 

3. These suggested that deviations in the control of central carbon metabolic flux may represent 
an overlooked mechanism contributing to the pathogenesis and symptomatic neurological 
manifestations of the disease. 
 
Methods 
This study investigates the intricate interplay among ATM, insulin signalling, and metabolic 
dysregulation in the context of cerebellar degeneration. Transcriptomics, proteomics and 
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metabolomics studies with experimental validation analyses were performed in cerebellar tissues 
harvested from a mouse model of ATM-deficiency. Data mining of human cerebellar tissue 
transcriptomic datasets, in vivo metabolic phenotyping and behavioural analyses were performed 
as well. 
 
Results 
Activated by insulin, ATM enhances the Warburg-like effect by facilitating nuclear translocation of 
PKM2 and HIF1α. This allows PKM2 to redirect glycolytic carbons for biomass synthesis and 
HIF1α to induce a gradual shift towards an anabolic state. ATM deficiency disrupts such effect, 
resulting in metabolic inflexibility and glucose intolerance. The lack of nuclear localization of 
monomeric PKM2 in A-T also promotes MYC translation, prompting cellular addiction to glutamine 
as a bioenergetic substrate. This consequently leads to a hypercatabolic state that also hasten 
cerebellar degeneration. Supplementation of α-ketoglutarate, the α-keto acid backbone of 
glutamine, mitigates glutamine dependence in A-T. 
 
Discussion & Conclusions 
Swift transitions between catabolic and anabolic pathways in insulin response are vital in 
mammals. ATM kinase emerges as a crucial mediator. The cerebellum, unexpectedly responsive 
to insulin, becomes vulnerable under metabolic inflexibility in A-T. This finding also offers fresh 
metabolic-centric perspectives on attenuating Purkinje cell degeneration and ataxia progression 
in the disease. 
 
 
Mechanical vulnerability of Purkinje cells leads to nuclear envelope invaginations, 
chromatin hyper-methylation and mechano-dysfunction in Ataxia-telangiectasia patients 
 
Giulia Bastianello,1,2 Conor Lowndes,1 Domenico Delia,1 Giuseppi Antonacci,3 Christopher 
Bruhn,1 Martha Foiani,4 Stefania Lavore,1 Cinzia Cancellieri,1 Giulia Bastianello,1,2 Marco 
Foiani1,5,6 

 

1 IFOM ETS – the AIRC Institute of Molecular Oncology, Via Adamello 16, 20139 Milano, Italy. 

2 Università degli Studi di Milano, Milan, Italy. 

3 Specto Photonics, Via Giulio e Corrado Venini 18, 20127, Milano, Italy. 

4 Department of Neurodegenerative Disease, UCL Institute of Neurology, London, UK. 

5 Istituto di Genetica Molecolare, CNR, Pavia, Italy. 

6 Cancer Science institute, NUS, Singapore. 

Correspondence to: giulia.bastianello@ifom.eu or marco.foiani@ifom.eu. 

Ataxia telangiectasia (A-T) is a neurodegenerative disorder caused by ATM gene mutations, 
leading to Purkinje cell loss and cerebellar atrophy. While ATM is known for its role in DNA 
damage response, it recently emerged as a regulator of mechano-transduction. Here, using 
multiple approaches, including Brillouin microscopy and laser microdissection proteomics,  we 
study the involvement of mechano-dysfunctions in A-T Purkinje cells neurodegeneration. We 
report that human Purkinje cells nuclei exhibit unique elastic properties making them especially 
vulnerable to chromatin hypermethylation and nuclear envelope invaginations in the absence of 
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ATM. Moreover, proteomic analysis of laser-captured PCs from  A-T patients  reveals 
dysregulated mechano-transduction and chromatin remodeling pathways. Finally, we show that 
pharmacological inhibitors of HDAC  and EZH2 effectively rescue the nuclear shape defects of  
A-T in vitro. These findings position A-T as a "mechano-disease" and suggest therapeutic 
strategies targeting nuclear mechano-dysfunction in Purkinje cells. 
 

Cerebellar organoids for understanding disease pathogenesis in A-T; energy metabolism, 
neuro-immune crosstalk and therapeutics  
 
Timothy Tracey,1 Devika Agarawal,2 Christopher Hunter,1 James Krycer,1 David Coman,3-6 Ernst 
Wolvetang,7 Esther Becker,8 James Hudson,1 Martin Lavin,9 Sam Nayler1 

1 QIMR-Berghofer Research Institute, QLD Australia 4006. 
2 Kenny Institute of Rheumatology, Oxford, UK.  
3 Department of Metabolic Medicine, Queensland Children’s Hospital, South Brisbane QLD, 
Australia, 4101. 
4 Department of Paediatrics, Wesley Medical Research, Auchenflower Brisbane QLD, Australia, 
4066. 
5 Child Health Research Centre, Faculty of Medicine, University of Queensland, Brisbane QLD, 
4101, Australia.  
6 School of Medicine, Griffith University, Gold Coast, Australia, 4222. 
7 Australian Institute for Bioengineering and Nanotechnology, University of Queensland, Saint 
Lucia Brisbane, QLD Australia, 4067. 
8 Nuffield Department of Clinical Neurosciences, Oxford, UK.  
9 University of Queensland Centre for Clinical Research, Royal Brisbane and Women’s Hospital, 
Herston Brisbane, QLD Australia 4029. 

Objectives 
A-T is a multisystemic disorder affecting the CNS, immune, and endocrine systems. As such, it 
requires disease models reflective of these tissue types. We aimed to model A-T using cerebellar 
organoids, containing diverse cell types including neurons, glia, and stromal populations, enabling 
interrogation of intercellular signalling. We utilize single-cell transcriptome profiling to investigate 
disease-relevant processes, including metabolic and immune dysfunctions in iPSC-derived 
cerebellar organoids and microglia. We set out to validate our transcriptome analysis by modelling 
glutamate-induced excitotoxicty in cultured organoids.   

Methods 
Fibroblasts from A-T patients were reprogrammed into induced pluripotent stem cells (iPSCs), 
then differentiated into cerebellar organoids using a protocol previously shown to recapitulate late 
postnatal cerebellar development and microglia. We applied single-cell RNA sequencing (10X), 
receptor-ligand interaction analysis (CellChat) for transcriptomic analysis and a combination of 
high-content imaging and targeted LC-MS metabolomics to compare A-T and control 
organoids/microglia. 

Results 
We identified numerous dysregulated pathways in A-T cerebellar organoids, showing cell-type 
specific patterns of dysregulation extend to expression of genes involved with oxidative 
metabolism and glutamate homeostasis (GLS, GLUL and the glutamate transporter 
SLC1A3(.  Cerebellar neurons from A-T patients exhibited glutamate hypersensitivity which was 
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modulated by Riluzole. We also show evidence that glia may be involved in regulating this process, 
also showing intrinsic maladaptive metabolic deficiencies, implicating this cell type in disease 
propagation. 

Discussion 
These findings highlight the metabolic vulnerability of A-T cerebellar circuits, particularly through 
impaired glutamate homeostasis and neuroimmune interactions. Dysregulated SLC1A3 
expression may reflect a compensatory—but maladaptive—response to excess glutamate. 
Microglia appear to contribute not only immunologically, but also metabolically, to disease 
pathology. Riluzole and its prodrug Troriluzole may offer therapeutic targeting strategies.  

Conclusions 
Our work establishes cerebellar organoids as powerful tools to model A-T pathogenesis and 
reveals key roles for astrocytic and microglial dysfunction in driving metabolic imbalance in the 
disease. 

Lay Summary 
We modelled the childhood disease ataxia-telangiectasia using lab-grown human brain tissue. 
This revealed problems with energy production and the handling of the brain chemical 
glutamate. Two key brain cell types—astrocytes and microglia—were involved in this imbalance, 
helping us better understand the brain’s role in this complex disease. 

 

Session 5: Further clinical issues affecting adults with AT 

Understanding and Correcting Glucose Metabolism Defects in Ataxia Telangiectasia 
through Synthetic Rescue Strategies 

Maria Vinciguerra,1 Catiana El Kharef,1 Christopher Bruhn,1 Lucia Falbo,1 Nico Mitro,3 Domenico 
Delia,1 Marco Foiani,1, 2 Vincenzo Costanzo1, 2 

1 IFOM-ETS The AIRC Institute of Molecular Oncology, Milan, Italy. 

2 Department of Oncology and Hemato-Oncology, Università degli Studi di Milano, Milan, Italy. 

3 Department of Pharmacological and Biomolecular Science Università degli Studi di Milano, Milan, 
Italy. 

Ataxia-Telangiectasia (AT) is caused by loss-of-function mutations in ATM, a critical kinase 
regulating DNA repair and redox homeostasis. Our previous work linked ATM to the pentose 
phosphate pathway (PPP). Emerging evidence reveals broader metabolic dysfunctions. Here, we 
identify a previously unrecognised role of ATM in suppressing pathological glycogen accumulation 
by maintaining glucose homeostasis.  

Metabolomic profiling and isotope tracing of AT patient-derived fibroblasts and ATM defective 
cells revealed impaired glycolytic flux, accumulation of maltotriose/maltotetraose, and 
compromised mitochondrial respiration. Further analysis confirmed significant reductions in 
glycolytic capacity and oxygen consumption rate, suggesting combined cytosolic and 
mitochondrial energy defects. 

Building on these findings, we are now conducting a targeted synthetic viability screen to 
systematically identify additional molecular players whose inactivation bypasses the requirement 
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for ATM and restores cellular fitness. This approach is uncovering critical regulators of energy 
metabolism pathways that, when disrupted, selectively improve survival in ATM-deficient contexts.  

These studies provide new insights into the metabolic basis of AT and establish a framework for 
the development of compensatory therapeutic strategies based on synthetic rescue. 

 

Endocrine and Metabolic Events in Children with Ataxia Telangiectasia Treated Long-term 
with Erythrocyte-Delivered Encapsulated Dexamethasone Sodium Phosphate (eDSP)  

William P Whitehouse MBBS,1 Biljana Horn, MD2 Caralee Schaefer,PhD,2 Maureen Roden,2 Dirk 
Thye, MD2 

1 Honorary Clinical Associate Professor, School of Medicine, University of Nottingham UK. Retired 
Consultant Paediatric Neurologist, Nottingham Children's Hospital, Nottingham University 
Hospitals NHS Trust.  

 2 Quince Therapeutics, San Francisco, US. 

 

Objectives 

The natural history of ataxia telangiectasia (A-T) includes growth failure, gonadal dysgenesis, low 
levels of vitamin D, glucose intolerance, diabetes mellitus, and hypothyroidism. Standard 
glucocorticoids can exacerbate metabolic and endocrine conditions. To describe the safety of 
long-term erythrocyte-delivered encapsulated dexamethasone sodium phosphate (eDSP), we 
evaluated metabolic and endocrine adverse events (AEs), growth, and safety laboratory results 
in treated A-T patients.  
 

Methods  

68 patients (median age 9 years), treated for neurological symptoms with monthly eDSP, were 
included in this post-hoc analysis. AEs and measures of growth, serum iron, cortisol, blood 
glucose, and haemoglobin A1c, at baseline and 24-months are described. 

Results 

During 39(±11) months of treatment, 28 (41%) patients developed metabolic/nutritional AEs: low 
serum iron (N=20), increased appetite (N=4), vitamin D deficiency (N=4), decreased appetite 
(N=3), hypocalcemia (N=2), and dehydration, gout, hypercholesterolemia, hyperglycemia, 
hypophosphatemia, hypovitaminosis, poor weight gain (1 each, respectively). None of these AEs 
were serious. Hypothyroidism developed in 1 patient. 

The z-scores change from baseline to month 24 was -0.06±0.49 (mean±SD) for height, -0.02±0.71 
for weight, and 0.03±0.87 for body mass index. 

Serum iron was low in 8/36 (22%) patients at baseline and 14/36 (39%) at month 24. There was 
no change in mean glucose levels in 41 patients (baseline: 94±11 mg/dL, month 24: 95±19 mg/dL), 
or haemoglobin A1c (baseline: 5.2±0.29%, month 12: 5.2±0.22%, N=22). 3/42 patients with ad 
hoc cortisol measures, had low levels (<5 µg/dL), but 2 were not sampled before 8AM.  
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Conclusions 

In 68 patients receiving eDSP long-term, linear growth stunting and weight gain were not 
observed. There were no reports of serious metabolic or endocrine AEs, or adrenal insufficiency. 
Low serum iron was identified in 22% of patients at baseline, and in 39% after 24 months of 
treatment. The novel finding of low serum iron in untreated A-T population requires further 
investigation. 

Lay summary 

We describe 68 children with ataxia telangiectasia who received intra-erythrocyte encapsulated 
dexamethasone sodium phosphate for two years or longer. This treatment was not related to 
metabolic or endocrine problems, or adrenal insufficiency. Patient’s growth in height was 
preserved. Low serum iron, noted in some patients, requires further investigation.  
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Session 6: Critical advances in AT scientific research (Part I) 

Harnessing ATM protein trans-splicing to establish an efficient gene-based therapy for 
ataxia telangiectasia  

Margherita Rossi,1,2 Carmelo Gentile,1,2 Mirko Luoni,1,2 Sharon Muggeo,1,2 Vana Broccoli1,2  

1 Stem Cell and Neurogenesis Unit, Division of Neuroscience, IRCCS San Raffaele Scientific 
Institute, Milan, Italy.  

2 CNR Institute of Neuroscience, Milan, Italy. 

Ataxia telangiectasia (AT) is caused by loss-of-function mutations in ATM, an extremely long 
gene encoding a key factor promoting DNA damage repair and sensing oxidative and 
mechanical cellular stress. Given its large size, the full coding region of the ATM gene barely fits 
within the cargo capacity of lentiviral vectors, limiting both vector production efficiency and 
transgene expression levels. Giving this important drawback, we developed a new method for the 
efficient reconstitution of two protein fragments expressed by independent lentiviral vectors. By 
complementing the inteinbased trans-splicing (ITS) with an orthogonal molecular glue, we 
developed a system named STRING, that enables very high protein reconstitution efficiency. In 
HEK293 cells, Fibroblasts and human Fibroblasts STRING outperformed ITS for full reconstitution 
of ATM.  

To assess the functionality of the complete protein, ATM was reconstituted in mutant Fibroblasts 
and the active forms of key ATM downstream targets were evaluated. Interestingly, pKAP1, 
pCHK2 and p53 active forms were more upregulated after ATM protein reconstitution by STRING 
compared to ITS. Next, we generated a dual lentiviral system expressing the two halves of the 
gene associated with the STRING modules. After dual lentiviral infection fibroblasts from AT 
patients reconstituted high levels of the full ATM protein and the phosphorylated forms of its direct 
protein targets. With this tool in hand, we aimed to develop a lentiviral hematopoietic stem cell 
therapy to restore ATM function during human hematopoiesis, with the goal of reversing 
immunodeficiency and reducing the risk of blood tumors in patients with AT. Atm mutant mice 
transplanted with congenic hematopoietic stem and progenitor cells (HSPCs) previously 
transduced with the dual lentiviral system exhibited stable ATM activity, indicating efficient and 
sustained integration of the donor cells. Notably, the transplanted mice demonstrated long-term 
restoration of lymphoid cell populations in both peripheral blood and spleen, a significant 
extension of lifespan, and protection against thymoma development. These findings support the 
feasibility and translational potential of autologous HSPC gene therapy as a long-term treatment 
strategy for the immune dysfunctions associated with AT.  

Lay summary 

To establish gene therapy applications for AT, we developed a novel system named STRING, 
designed to enable the expression of a functional ATM gene using a dual-vector approach. Using 
this methodology, we validated a lentiviral hematopoietic stem cell therapy in Atm mutant mice, 
which successfully reversed immunodeficiency, extended lifespan, and reduced the risk of blood 
tumors. 
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Assessing the efficiency of split-inteins mediated protein transplicing in correcting the 
gene defect of Ataxia Telangiectasia 

Elisabetta Toriello, PhD,1 Antonio De Rosa, MSc,1 Carmen Rosano, MSc,1 Cosimo Abagnale, 
MSc,1 Rosa Maritato, PhD,1 Emanuela D’Andretta, MSc,1 Roberta Romano, PhD,1 Emilia Cirillo, 
PhD,1 Enrico Maria Surace, Prof.,1 Claudio Pignata, Prof.,1 Giuliana Giardino, PhD1 

1 University of Naples "Federico II", Department of Translational Medical Sciences, Section of 
Pediatrics , Italy. 

Objectives 
Ataxia-Telangiectasia (A-T) is an autosomal recessive disorder caused by mutations in the ATM 
gene, leading to progressive neurodegeneration, immune dysfunction and cancer susceptibility. 
Currently, no curative treatment exists and management focuses on symptom relief and 
supportive care. Gene therapy offers a promising strategy to correct the underlying genetic defect, 
but the large size of ATM coding sequence (9.1 kb) poses challenges for delivery using 
conventional lentiviral vectors (LVs), which have a limited packaging capacity. 
To overcome this limitation, this study explores the potential of split-intein technology to 
reconstitute large transgenes following the delivery into target cells of LVs incorporating dual-
intein splicing elements.  

Methods 

As a proof of concept, dual-intein LVs were designed and generated to encode separate halves 
of the EGFP reporter protein. These vectors were tested in HEK293 cells to assess their ability to 
reconstitute a full-length EGFP through trans-splicing. Fluorescence microscopy and Western blot 
analysis were used to confirm protein expression and functionality. Additionally, four potential 
ATM splitting points were selected and inserted into plasmids encoding either the N- or C-terminal 
halves of EGFP to evaluate their efficiency in mediating trans-splicing. 

Results 

Dual-intein EGFP LVs successfully integrated into the host genome and enabled the 
reconstitution of a functional full-length EGFP in HEK293 cells. Western blot analysis confirmed 
correct splicing of EGFP fragments, demonstrating the feasibility of this approach. Among the four 
tested ATM splitting points, two exhibited superior efficiency and will be used to split the ATM 
coding sequence in dual-intein LVs. 

Discussion & Conclusions 

This study provides a proof-of-principle demonstrating the potential of intein-mediated trans-
splicing for gene therapy in A-T. Ongoing work aims to develop and test dual-intein LVs encoding 
ATM halves to evaluate their ability to restore functional protein expression and correct the mutant 
phenotype in vitro. 

Lay summary 

During the last decades, gene therapy has shown amazing results in the treatment of different 
diseases. The application to A-T is hampered by the large size of the gene. To overcome this 
limitation, the gene was split into 2 halves that reassembled within the cells to reconstitute a 
functional protein.  
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Session 7: Cancer in AT 

Cancer Prevalence, Outcomes, and Treatment-Related Toxicities in Ataxia Telangiectasia 
Patients 

Aimee Magnarelli, Qi Liu, Fan Wang, Xiao P Peng, Jennifer Wright, Ninad Oak, Valerie 
Natale, Cynthia Rothblum-Oviatt, Maureen A Lefton-Greif, Sharon McGrath-Morrow, Thomas O 
Crawford, Matthew J Ehrhardt, Howard M Lederman, Richa Sharma1 

1 Cleveland Clinic, Cleveland, Ohio, US. 

Ataxia telangiectasia (A-T) is a genetic disorder characterized by impaired DNA repair and a 
predisposition to cancer. This study aimed to assess the prevalence of hematologic and solid 
cancers, as well as treatment-related toxicities, in individuals with A-T. A retrospective analysis 
was conducted using data from the Johns Hopkins Ataxia Telangiectasia Clinical Center cohort. 
Cancer prevalence, survival probabilities post-diagnosis, and standardized mortality ratios were 
calculated. The impact of chemotherapy dosing and genetic variants on survival was assessed 
through Cox regression and logistic regression models. Of the 508 individuals, 84 (16.5%) were 
diagnosed with primary cancer, with 74% having hematologic cancers and 26% diagnosed with 
solid-organ cancers. The cumulative cancer incidence reached 29% by age 35. Non-Hodgkin 
lymphoma was most common (n = 39), while solid cancers primarily affected individuals aged 18 
and older (n = 22). The overall standardized mortality ratio was 24.6, and 232.9 among those with 
cancer. Mortality risk was higher with standard chemotherapy compared to modified regimens 
(hazard ratio 2.2; P = .024). Chemotherapy-associated toxicities were observed in 58% of patients, 
predominantly neurologic and gastrointestinal. Additionally, three ATM gene exons showed 
enrichment for cancer-associated variants. A-T patients face a high burden of hematologic and 
solid cancers, increased mortality, and significant treatment-related toxicities, underscoring the 
urgent need for targeted therapies to reduce these risks and improve survival outcomes. 

 

The Clinical Approach to Patients with Ataxia Telangiectasia and Hematological 
Malignancies: Treatment and Surveillance 

Sarah Elitzur 

Division of Leukemia/Lymphoma, Department of Oncology, St Jude Children’s Research Hospital, 
US.   

Ataxia-telangiectasia (A-T) is an autosomal-recessive disorder caused by pathogenic variants in 
the ATM gene that significantly predisposes children to hematological malignancies. A 
multinational study analyzing 202 pediatric patients with A-T and hematological malignancies 
across 25 countries, combined with additional investigations, provides significant insights that 
inform treatment and surveillance approaches for this vulnerable population.  

The study demonstrated a four-year overall survival of 51% and event-free survival of 48%. 
Despite four decades of advances in pediatric oncology, cure rates for patients with A-T have 
shown no significant improvement (p = .76), highlighting the unique therapeutic challenges in this 
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population. Treatment-related mortality emerged as the predominant cause of treatment failure, 
with a cumulative incidence of 26%, substantially higher than typically observed in pediatric 
hematologic malignancies. A key finding was the prognostic significance of functional ATM variant 
classification. Patients harboring variants resulting in absent ATM kinase activity demonstrated 
significantly worse event-free survival compared to those with residual kinase activity (39% vs 
79%; p < .001) and experienced markedly higher treatment-related mortality (38% vs 4.0%; p 
= .017). These patients also exhibited distinct toxicity patterns that differentiated them from non-
A-T populations, underscoring the need for specialized management protocols.  

Investigations into emerging immunotherapeutic approaches revealed additional complexities. 
CAR T-cell manufacturing studies demonstrated significant safety concerns regarding potential 
leukemogenicity despite preserved CAR expression and functionality. These findings collectively 
emphasize the need for individualized treatment approaches, risk-adapted stratification schemes 
and specialized surveillance protocols tailored specifically for children with A-T and hematological 
malignancies.  

The results advocate for the development of A-T-specific treatment guidelines that account for 
the unique biological characteristics and heightened treatment sensitivities inherent to ATM 
deficiency. 

 

Feasibility of whole-body MRI for cancer screening in children and young people with 
Ataxia Telangiectasia: a mixed methods cross-sectional study 

Renata Neves,1,2 Rafal Panek,3,4 Katie Clarkson,1,5 Ouliana Panagioti,6 Natasha Schneider 
Fernandez,7 Sophie Wilne,8 Mohnish Suri,4,9 William P. Whitehouse,4,10 Sumit Jagani,11 
Madhumita Dandapani,8,12 Cris Glazebrook,13 Robert A. Dineen1,2,14,15  

1 Radiological Sciences, Mental Health and Clinical Neuroscience, School of Medicine, University 
of Nottingham, Nottingham, United Kingdom.  

2 Department of Radiology, Nottingham University Hospitals NHS Trust, Nottingham, United 
Kingdom. 

3 Medical Physics & Clinical Engineering, Nottingham University Hospitals NHS Trust, Nottingham, 
United Kingdom. 

4 School of Medicine, University of Nottingham, Nottingham, United Kingdom. 

5 School of Sport, Exercise and Health Sciences, Loughborough University, Loughborough, 
United Kingdom. 

6 NIHR Nottingham Clinical Research Facility, Nottingham, United Kingdom.  

7 Independent Patient and Parent Representative. 

8 Department of Paediatric Oncology, Nottingham University Hospitals NHS Trust, Nottingham, 
United Kingdom. 

9 Nottingham Clinical Genetics Service, Nottingham University Hospitals NHS Trust, Nottingham, 
United Kingdom. 
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10 Paediatric Neurology, Nottingham University Hospitals NHS Trust, Nottingham, United 
Kingdom. 

11 Department of Radiology, Nottingham Children’s Hospital, Nottingham University Hospitals 
NHS Trust, Nottingham, United Kingdom. 

12 Children’s Brain Tumour Research Centre, University of Nottingham, Nottingham, United 
Kingdom. 

13 Institute of Mental Health, University of Nottingham, Nottingham, United Kingdom.  

14 NIHR Nottingham Biomedical Research Centre, Nottingham, United Kingdom. 

15 Sir Peter Mansfield Imaging Centre, University of Nottingham, United Kingdom. 
 
Objectives 
Ataxia Telangiectasia is an inherited multiorgan disorder with increased sensitivity to ionising 
radiation and elevated risk of malignancy. Despite screening guidelines having demonstrated 
significant health benefits in other cancer predisposition syndromes, evidence-based guidelines 
for cancer screening in A-T are lacking. With this study, we aimed to assess the feasibility of a 
cancer screening protocol based on whole-body MRI (WB-MRI) in children and young people with 
A-T.  
 
Methods 
Therefore, children and young people with A-T, aged between 4 to 16 years old, underwent a 
one-off non-sedated WB-MRI scan on a 3T Philips MRI system with Ambient Experience 
(audiovisual entertainment). Two experienced radiologists assessed the rate of completion, the 
diagnostic image quality and the imaging findings. All recruited families were also invited to a 
post-participation interview to evaluate the experience of participating in a cancer screening 
programme.  
 
Results 
During twelve months, eighteen children and young people with A-T were recruited, and fifteen 
(83%) completed the full WB-MRI scan protocol (median scan duration 53 minutes). Diagnostic 
images were obtained in at least 93% of each MRI sequence. Thus, these results indicated high 
compliance with the MRI protocol with a high rate of scans achieving adequate or better diagnostic 
image quality in those completing the MRI scan. Non-malignant scan findings were present in four 
(25%) participants. Results from the interviews demonstrated that anxiety is a familiar feeling in 
A-T, and although the process of MRI scanning is challenging for some children and families, MRI 
provides the reassurance and a sense of control that families need, allowing them to be proactive.  
 
Conclusions 
Our results indicate that the WB-MRI was generally a positive experience, with preparation 
playing a key role in reducing the stress. This study suggests that WB-MRI for cancer screening 
in A-T is feasible and well-accepted by children and young people with A-T and their families.  
 
Lay summary  
People with A-T are at increased risk of developing cancers. So, we tested a cancer screening 
whole-body MRI scan in 18 children and young people with A-T. Generally, the scans were well 
tolerated, acceptable to people with A-T and their families, and of good quality. So, we think a 
larger study would be useful. 
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Session 8: Critical advances in AT research (Part II) 

 

Precision antisense oligonucleotide therapy for A-T 

Tim Yu,1,2,3 Claudio de Gusmao,1,2,4 Valerie Natale5 

1 Boston Children's Hospital, Boston, MA, US.. 

2 Harvard Medical School, Boston, MA, US. 

3 Broad Institute of MIT and Harvard, US. 

4 Massachusetts General Hospital, Boston, MA, US. 

5 Forgotten Diseases Research Foundation, Santa Clara, CA, US. 

We report the results of treatment with an investigational antisense oligonucleotide (ASO) 
designed to rescue the impact of the recurrent pathogenic ATM variant c.7865C>T. ATM 
c.7865C>T creates a novel splice donor site in exon 53, altering the reading frame. Atipeksen, a 
splice switching ASO, blocks usage of the abnormal splice site and restores normal ATM function.  

Clinical protocol design and dosing were conceived based on an ASO with similar chemistry 
(nusinersen) accumulated experience. The primary clinical endpoint was the AT-NEST scale. 
Secondary outcomes included structured global impression of change, physical, occupational 
therapy and neuropsychological scales. Biomarkers included serum and cerebrospinal fluid 
neurofilament light chain (NfL), serum alfafetoprotein (AFP), MR imaging with volumetric 
assessments and digital biometrics.  

Investigational treatment started with a single patient at 2 years and 10 months old. ASO has 
been administered intrathecally and has been ongoing for 5 years. No serious adverse events 
were encountered. Safety-related findings included elevated CSF opening pressures and contrast 
enhancement of cranial and spinal nerves, without clear correlation to clinical symptoms. Clinical 
outcomes demonstrate encouraging signs of efficacy in clinical and biomarker endpoints. The 
subject exhibited steady gains in motor development, and neurologically outperformed age-
matched and genotype-matched individuals with classic AT. NfL levels were stable and AFP did 
not rise as is usually observed in AT. Digital biometrics results were comparable to mildly affected 
individuals. There were no differences in cerebellar volume compared to untreated AT children. 
Limitations of this work include the small sample size, and the fact that intrathecal ASO treatment 
is not expected to impact systemic manifestations of AT.  Nevertheless, our results provide hope 
that restoration of ATM function via intrathecal delivery of splice-switching ASOs may mitigate 
neurological decline.  

Lay summary 

We report results from a single patient trial of atipeksen, an investigational drug designed to 
correct a specific genetic error found in some individuals with A-T. Through five years of treatment, 
our study subject has shown encouraging stability in neurologic symptoms, without serious side 
effects, suggesting promise in treating the neurological problems in A-T. 
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Bringing ASO Therapies for A-T Patients into Clinics at Scale: A Bench-to-Bedside 
Platform for Personalized ASO Development 

Matthis Synofzik 

Division Translational Genomics of Neurodegenerative Diseases, Hertie-Institute for Clinical 
Brain Research, University of Tübingen, Germany. 

Antisense oligonucleotides (ASOs) hold substantial promise for precision treatment of Ataxia 
Telangiectasia (A-T), particularly due to their programmable sequence, efficient neuronal uptake, 
and ability to directly correct mutation-specific upstream disease mechanisms. To harness this 
potential beyond single patients one-by-one, we are establishing a scalable, bench-to-bedside 
drug development platform tailored to A-T. 

This platform enables rapid, parallelized development of personalized ASOs by using a common, 
regulatorily approved and clinically validated ASO backbone and harmonized development 
modules. Through this approach, we combine individualized transcript-targeting with 
standardized effiacy and safety testing, manufacturing, regulatory pathways, and clinical 
treatment response capture—supporting both flexibility and scalability. 

The platform currently includes testing the potential of ASO targeting strategies for four different 
major mutation clusters in the ATM gene: 1. deep-intronic cryptic splice; 2. exonic cryptic splice; 
3. canonical splice, 4. exon skipping for truncating and missense variants. Across these four 
targeting strategies, it already covers over 18 ASO programs in preclinical development just at 
our lab. Each follows a streamlined pipeline: bioinformatics-assisted ASO design matched to 
individual mutations, in vitro efficacy and toxicity assays, manufacturing of GMP-grade ASOs at 
minute scale, harmonized in vivo testing protocols, and individualized clinical outcome 
assessments. 

By embedding modularity and scale into every stage—from molecular design to clinical treatment 
readiness—this platform sets the stage for the feasibility of ASO-based precision therapies for A-
T, and opens the vision for sustainable, individualized treatment for a substantial group of A-T 
patients. 

 

Brain-penetrating ATM gene therapy for transient or stable phenotype-rescue of Ataxia 
Telangiectasia (A-T) patient cells 
 
Dr. James E. Dixon, Dr. Anya Snary, Mr. James Grey, Dr. Hoda Eltaher 
 
University of Nottingham, Nottingham UK. 

 
Objectives 
We have developed a simple peptide-based nanoparticle system that is effective in delivering 
genes to healthy animal brains. We aim to improve efficiency in penetrating through the brain 
tissue barriers to correct the genetic defect seen in A-T. The objective is to generate chemically 
modified nanoparticles to mimic natural viruses that successfully penetrate the brain. In parallel 
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we exploited the most advanced gene editing technologies (CRISPR) to efficiently genome-
integrate extra ATM gene copies for a genetic cure.  
 
Methods 
GET cell penetrating peptides were PEG-modified to generate brain penetrating nanoparticles. 
Patient A-T cells were used to determine efficacy (immunostaining, reporter assays), longevity 
(reporter assays, QPCR) and disease correction (ATM radiation assays). Plasmid-based ATM 
vectors were generated (CpG-free preventing methylation silencing), formulated into a variety of 
nanoparticles (~90-120nm) and tested in vitro in cell assays and by injection into healthy mice. A 
Cas9-CRISPR NHEJ strategy was used to integrate the entire construct into AAVS1 loci as a 
safe-harbour. Serial delivery was tested to assess accumulation of insertion/phenotype correction. 
 
Results 
ATM-GET gene therapy can augment and correct the A-T radiation sensitivity in patient cells 
(viable fraction, cell cycle, DNA damage markers). Safe-harbour integrating versions generated 
~18% insertion with one treatment, and up to 60% with serial therapy. Injection of PEGylated 
variants generated more broad expression over a larger cerebellar region in healthy mice 
(ZsGreen1 reporter). 
 
Discussion 
GET gene delivery could be a strategy to transiently and permanently deliver the effect of ATM 
transgenes to A-T patient cells. Gene editing using NHEJ strategies can be used to insert and 
build cell numbers with integrated transgenes making the therapy more effective.  
 
Conclusions 
Our project is ongoing; with success we will deliver our therapy to the brains of A-T model animals. 
This research could pave the way for significant future trials to genetically cure A-T. 
 
 

Development of Adenovirus ATM expression vector capable of genome integration 

Masatoshi Takagi  

Department of Pediatrics and Developmental Biology, Institute of Science Tokyo 

The ATM gene is a large gene with an open reading frame of 9,168 nucleotides. The vectors for 
gene therapy that have been the focus of research and development and are already in clinical 
use include adeno-associated viruses, retroviruses, and lentiviruses. However, these vectors 
are incapable of packaging large genes such as ATM, which is approximately 9 kb in size. 
Although adenoviral vectors can accommodate large genes like ATM, they have not been 
widely used for the gene therapy of genetic diseases due to their transient expression and 
induce inflammation. 

ATM is a critical molecule that plays a central role in DNA damage response. Overexpression of 
ATM may result in cell cycle arrest and apoptosis via TP53 activation, necessitating tight 
regulation of ATM expression within cells. This requirement for controlled expression presents 
an additional challenge in vector development. 

To address these two major challenges, we constructed an ATM-expressing, low inflammatory 
helper-dependent adenoviral vector capable of genome integration via the PiggyBac transposon 
system, enabling long-term gene expression, and we designed a cassette containing a 5 kb 
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promoter region, a 9.2 kb coding sequence, and a 3.5 kb 3' UTR of the ATM gene to ensure 
natural expression. 

Using this ATM-expressing adenoviral vector, we successfully transduced the ATM gene into an 
ATM-deficient cell line, resulting in ATM protein expression levels comparable to endogenous 
ATM. Furthermore, we confirmed that the ATM gene introduced via the adenoviral vector was 
successfully integrated into the genome. The ATM transduced cells demonstrated functional 
restoration of sensitivity to DNA-damaging agents. 

These findings suggest that our ATM-expressing adenoviral vector represents a promising 
approach for ATM gene therapy by achieving stable and functional gene expression while 
addressing previous limitations related to transient expression and inflammatory responses. 

 

 

Session 9: Clinical neurology 

The neurovascular biology of Ataxia-Telangiectasia Mutated (ATM)  
 
Franziska Hoche, MD, Denis Smirnov, MD PhD (co-first author), Anat O. Stemmer,  Rachamimov 
MD, Jeremy Schmahmann MD, Matthew Frosch MD 
 
Harvard Medical School, Boston, US. 
 
Background 
Ataxia Telangiectasia (A-T) is a rare, early-onset, autosomal recessive, neurodegenerative 
disease that causes debilitating cerebellar ataxia, radiation sensitivity, immunodeficiency, and 
cancer in children who have a truncated life expectancy that seldom reaches beyond the third 
decade (Rothblum-Oviatt C.;2016). The disease renders children with classic A-T wheelchair-
bound by age 10, with loss of fine motor skills, dysarthria, dysphagia, and visual disruption from 
oculomotor impairments. Patients with AT also experience dystonia, myoclonus, and tremor – 
both at rest and action-evoked. The pathology of A-T is primarily characterized by cerebellar 
atrophy, posterior column and nucleus loss, and anterior horn cell degeneration, accounting for 
these canonical symptoms. While conjunctival telangiectasias are a hallmark feature, vascular 
anomalies within the central nervous system have been rarely reported. However, neuroimaging 
studies have reported cerebrovascular abnormalities and diffuse white matter hyperintensities 
within the cerebral cortex in the oldest patients (age >30 years). These cerebral vascular 
anomalies have not been further pathologically investigated to date. However, vascular lesions 
may contribute to clinical complications in individuals with A-T, e.g., cerebral edema, infarction or 
intracranial hemorrhages with severe clinical implications. These late-stage complications 
currently have no treatment guidelines as their underlying etiology and pathomechanism remain 
unknown, and further study is necessary to guide prognosis and intervention in the growing 
population of A-T patients surviving to an older age. 
 
Methods 
Here, we present a case of a 31-year-old man with A-T who died of sepsis in the setting of 
aspiration. A neuropathologic autopsy evaluation was performed.  
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Results 
Neuropathologic examination revealed extensive vascular abnormalities within the cerebral white 
matter and spinal cord, including evidence of both venous and arterial involvement. Many lesions 
demonstrated evidence of prior hemorrhage with surrounding reactive gliosis while others showed 
active inflammation and red blood cell extravasation, suggesting temporal heterogeneity. A 
striking and previously unreported finding was the presence of large cavitary spaces ("lakes") 
observed on both antemortem imaging and postmortem neuropathologic examination. These 
cavities were associated spatially with vascular anomalies but were not directly contiguous with 
them and did not demonstrate evidence of a vascular wall or an endothelial lining. Based on 
imaging, these lesions had been present for some time yet were not associated with significant 
hemosiderin deposition around the edges. This raises the possibility that these reflect 
extravasation of plasma without substantial numbers of red blood cells through some form of 
blood-brain barrier breakdown in those regions. 
 
Conclusions 
These findings highlight potentially underappreciated vascular pathology in older patients with AT, 
which likely contributes to the neurologic status, and which may become more common as 
therapeutic advances extend patient survival. Understanding the neurobiology of cerebrovascular 
changes in AT has direct and critical implications for the management and treatment of AT. It may 
inform potential avenues for therapeutic intervention, implications, and possible complications 
related to future gene therapy approaches, and targeted treatments to address vascular 
abnormalities and prevent cerebrovascular complications in this vulnerable patient population. 
ATM kinase contributes to the neurological phenotype in AT through premature aging, vascular 
remodeling, and inflammation. 

 

 

The Natural History of Ataxia-Telangiectasia (N-HAT) in the UK population  

Emily Petley,1 Shalini Ojha,1,2 Apostolos Fakis,3 Jayesh Bhatt,4 Andrew Prayle,1,4 Nick Oscroft,5 

Elizabeth McDermott,4 Lucy Cliffe,4 Helen Baxendale,5 Anke Hensiek,5,6 Malcolm Taylor,7 

Mohnish Suri,4 William P Whitehouse,1,4  

1 Lifespan and Population Health, School of Medicine, University of Nottingham, Nottingham, UK.  

2 Neonatal Unit, University Hospitals of Derby and Burton NHS Trust, Derby, UK.  

3 Derby Clinical Trials Support Unit, University Hospitals of Derby and Burton NHS Foundation 
Trust, Derby, UK. 

4 Nottingham University Hospitals NHS Trust, Nottingham Children’s Hospital, Queen’s Medical 
Centre, Nottingham, UK.  

5 Ataxia Telangiectasia Service, Respiratory Support and Sleep Centre, Royal Papworth Hospital, 
Cambridge, United Kingdom. 

6 Department of Neurology, Cambridge University Hospitals NHS Foundation Trust, Cambridge, 
United Kingdom. 

7 Institute of Cancer and Genomic Sciences, College of Medical and Dental Sciences, University 
of Birmingham, Birmingham, United Kingdom.  

 

http://www.atsociety.org.uk/


   
 

 31  
 
AT Clinical Research Conference, UK 
June 2025                                     www.atsociety.org.uk 

Objective 

To describe the natural history of ataxia-telangiectasia (A-T). There is no comparable dataset 
worldwide.  

 

Methods 

N-HAT is a retrospective, longitudinal, and cross-sectional observational study. Participants were 
identified from the UK paediatric and adult A-T clinics, from 2001 and 2012 respectively, to 30 
November 2020. Data were collected from the clinical notes at each biennial clinic visit.  

Results 

173 participants (83 male) were recruited; 126 with classical and 47 with variant A-T. 5 people 
opted-out. The median age at first symptom was 1.25 (IQR 1.0-1.5) and 3.0 (IQR 1.5-7.0) years 
in the classical (n=103) and variant (n=39) groups respectively. The commonest first symptom 
was gait abnormality. The median onset of gait ataxia was 1.3 (IQR 1.2-1.5) and 3.0 (IQR 1.5-
8.0) years in the classical (n=84) and variant (n=23) groups respectively (p<0.001). Median age 
of first wheelchair use was 9.8 (IQR 8.1-11.0) and 13.0 (IQR 10.5-19.3) years in the classical 
(n=36) and variant (n=16) groups respectively (p=0.002). 15 participants were diagnosed with 
diabetes at a median age of 16.8 (IQR 14.2- 20.1) and 44.9 years in the classical (n=11) and 
variant (n=1) groups respectively. 36 deaths were reported in the classical group: median age 
(n=32) of 19.4 (IQR 13.3-27.5) years. 7 deaths were reported in the variant group: median age 
(n=6) of 49.7 (IQR 35.0-52.6) years. Extensive further multisystem data are available to be 
reported.  

Discussion & conclusions 

High quality evidence about the natural history of A-T has been gathered. This data will help 
inform future clinical care and trials. Lay summary: We analysed data from 173 people with A-T 
seen at Nottingham and Papworth from 2001 to 2020. 73% had classical A-T and 27% had the 
mild variant of A-T. Many features of A-T including unsteady walking, infections, and cancer, and 
the age at which they occur will be discussed. 

 

Title Development and utility of a combined neuro-motor test battery in Ataxia 
Telangiectasia  

Trudy Burgers, MSc, Asbjørg Stray-Pedersen, MD PhD 

Oslo University Hospital, Oslo, Norway 

 

Objective 

To perform neuro-motor function testing using standardized scales in a feasible and reliable way 
in clinical practice while avoiding unnecessary test-burden for individuals with AT.  

Methods 

The scales ICARS, SARA, A-T NEST, and Gait Scale (GS) were incorporated into one single test 
battery to eliminate the need for repetitive testing of similar neuro-motor characteristics. Written 
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instructions on how to execute test items were created and a separate scoring sheet designed. 
All sessions were scored based on video recording. For children <6 years a modified test battery 
was used.  

Results 

In total 24 individuals with AT have been repeatedly evaluated with the combined test battery. As 
of January 2024, 721 scale assessments had been performed: 104 assessments with ICARS, 
179 with SARA, 179 with A-T NEST, and 223 with GS in 223 different consultations. The video 
recording eliminated the need for repetitive testing of similar characteristics. With the structured 
testing and video scoring, the results were reproducible, and it increased the interrater reliability.  

Discussion 

Neuro-motor testing can be time consuming, confronting and repeated testing tiring for individuals 
with AT, especially for children. Our combined test battery reduced the need for repeated tests of 
the same and similar items during the consultations, and several scales were completed within a 
short time frame without reducing the quality or the reproducibility of the data. Even with 
adjustments of test items to small children, the scoring results were found useful and reliable. 
Hence, the joint test battery can be performed in individuals over a wide age range, can facilitate 
a longitudinal overview of neuro-motor-function, and be adapted to participation in clinical trials.  

Conclusions 

Our joint test battery makes it possible to execute and score multiple tests in a consistent and 
reliable manner without unnecessary burden to individuals with AT 
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Session 10: Priorities to progress clinical trials 
 
Disease progression in A-T: At-home wearables study 
Divya Kulkarni,1,2 Anna Luddy,2 Franziska Hoche,1,2,4 Sara Reiling,3 Jennifer Thornton,3 Anoopum 
Gupta1,2,4 

1 Harvard Medical School, Boston, US.  
2 Massachusetts General Hospital Department of Neurology, US.  
3 A-T Children’s Project, Cambridge, Massachusetts, US. 
4 Massachusetts General Hospital Department of Neurology, Ataxia Center, US. 
 

Wearable sensors offer the potential for objective, continuous movement assessment for tracking 
disease progression beyond subjective clinical scales. Our study evaluated the longitudinal 
progression of specific wrist and ankle movement features in a cohort of children with ataxia-
telangiectasia (N=21 for wrist data and N=15 for ankle). Both wrist and ankle features 
demonstrated significant, large-effect-size declines over time, highlighting their ability to 
objectively capture progression. The wrist feature's rate of decline strongly correlated with BARS 
Arm worsening (r=-0.81, p<0.01, N=10). While the ankle feature progressed significantly, its rate 
of change showed a weak, non-significant correlation with BARS Gait, potentially due to ceiling 
effects of the clinical gait assessment. Movement measures derived from accelerometer data 
captured continuously at home can objectively capture disease progression, supporting their 
promise as digital biomarkers. 

Funding: NIH R01 NS134597, A-T Children’s Project 
 
 
 
Towards Clinical Trial Readiness: The A-T Functional Scale and What Matters Most to 
Patients 
 
Maureen A. Lefton-Greif, PhD., CCC-SLP 

John Hopkins University School of Medicine, US. 

 
Functional outcomes are essential components of clinical trial readiness because they measure 
a treatment’s real-world impact on patients' daily lives and help meet regulatory requirements. 
When approving new drugs, the Food and Drug Administration (FDA) in the United States and 
the European Medicines Agency (EMA) require evidence of improvements in a person’s 
functioning in addition to biologic data. This session focuses on the development of a Functional 
Scale for A-T that captures the specific and variable impacts of the disease on the lives of affected 
individuals, and quantifies changes in these lived experiences for use in clinical trials. Activity and 
participation domains evaluated by the scale, the schema for their quantification, and the scale’s 
relevance to key functions identified as meaningful by individuals with A-T and their caregivers 
will be presented. 
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Exploring Omaveloxolone Efficacy in Ataxia-Telangiectasia 

Rosella Abeti, PhD,1 Christopher Hancock, Mr,1 Paola Giunti, MD PhD1  

1 Ataxia Centre, Department of Clinical and Movement Neurosciences, UCL Queen Square 
Institute of Neurology, Queen Square London, London, United Kingdom. 
 
Ataxia-telangiectasia (A-T) is a rare disorder caused by ATM kinase mutations. ATM kinase plays 
a crucial role in protecting DNA from oxidative stress. Reactive oxygen species (ROS) damage 
DNA integrity, particularly affecting mitochondrial DNA (mtDNA), exacerbating mitochondrial 
dysfunction and further increasing ROS production. Targeting mitochondrial antioxidant systems 
has shown beneficial effects in ATM-/- mouse models, confirming that oxidative stress is a key 
pathological factor in A-T. 
 
Our study aimed to counteract oxidative stress using Omaveloxolone (Omav), a small-molecule 
activator of the nuclear factor erythroid 2–related factor 2 (Nrf2). Omav is the first disease-
modifying treatment approved for Friedreich’s Ataxia (FA), another neurodegenerative disorder 
characterised by excessive oxidative stress. We hypothesised that restoring the Nrf2 antioxidant 
pathway with Omav could serve as a basis for developing a novel therapeutic strategy for A-T 
patients.  
We used A-T patient-derived fibroblasts as an in vitro model and compared them with control 
fibroblast lines. Cells were treated with 50 nM Omav for 24 hours, followed by live-cell imaging to 
measure intracellular ROS, using a fluorescence probe (dihydroethidium). Additionally, 
immunoblot analysis was performed to evaluate Nrf2 protein expression. 
Omav significantly reduced ROS levels, restoring antioxidant defenses comparable to control, 
suggesting that Nrf2 activation effectively mitigates oxidative stress in A-T fibroblasts. Omav 
treatment significantly increased Nrf2 protein expression, confirming its efficacy in restoring Nrf2-
dependent antioxidant pathways. 
Our findings indicate that A-T patient-derived fibroblasts exhibit defective Nrf2 signaling, making 
them more vulnerable to oxidative stress. However, pharmacological activation of Nrf2 with Omav 
effectively restores antioxidant capacity, highlighting its potential as a therapeutic strategy to 
mitigate oxidative damage in A-T. 
 
Lay Summary 
Our study shows that Omaveloxolone, a drug boosting antioxidant defenses, is efficacious in A-T 
patients’ cells by lowering oxidative stress and restoring the expression of the protective protein, 
Nrf2. Showing promise as a potential treatment for A-T. 
 

 

Increasing Trial Readiness in Ataxia Telangiectasia (TREAT-AT) - an approach to 
developing ASO treatment for adults carrying the 'UK mutation' 

Hensiek AE,1 Risbeck A,1 Olympio C,1 Harrison E,1 Roos A,2 Tiet M,1 Biggs H,1 Horvath R1 

1 Department of Clinical Neurosciences, University of Cambridge.  

2 UK and University of Duisburg-Essen, Essen, Germany. 

Ataxia-Telangiectasia (A-T) is a rare multi system disease of DNA repair, associated with 
progressive disabling neurological symptoms, respiratory failure, immunodeficiency and cancer 
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predisposition. There are no curative treatments available for A-T but clinical trials have begun. A 
major limiting factor in effectively evaluating therapies for A-T is the lack of suitable outcome 
measures and biomarkers. The c.5673-1050A>G  splice site mutation within intron 38 of the ATM 
gene is primarily observed in the UK where it is found in an estimated 10% of adults with the 
disease. It allows partial retention of some normal ATM protein and thus is associated with a 
milder phenotype. An antisense oligonucleotide (ASO) that can rescue the splicing defect has 
been developed, opening the way to a potential treatment trial.  

Here we report the clinical features of 13 adults with ataxia telangiectasia who carry the 'UK 
mutation' and our approach to designing an ASO treatment trial, focusing particularly on the 
development of potential outcome measures. In a 2-year prospective natural history study we 
assess the clinical presentation, brain imaging and molecular biomarkers in these individuals with 
the c.5673-1050A>G ATM mutation.  We have collected existing retrospective data and monitor 
disease progression on neurological symptoms (SARA), eye movements (Cambridge Vision Lab), 
sensitive imaging technologies of the brain (PET/MRI, 7T MRI) and molecular biomarkers in 
patient serum/fibroblasts. The results of this study will be used to discover new ways of measuring 
the severity of AT with blood tests and other useful measures and these biomarkers will be taken 
forward to test the success of planned trials in A-T with a broad range of ATM mutations.  
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Session 11: Mental health and cognitive function 

 

Beyond the Ataxia Telangiectasia diagnosis: supporting mental well-being, with insights 
from the AT Society 

Anne Murray,1 Jane Flint2  
 
1 AT Society Advocacy & Support Manager, AT Society, UK 
2 Psychotherapist with the UK National Paediatric AT clinic, UK 

Objectives 

To highlight and examine the complex psychological, social, and emotional aspects of Ataxia 
Telangiectasia (AT), beyond its clinical manifestations.  While medical research has, and 
continues to make, significant strides in understanding the biological progression of AT, studies 
examining its psychological effects on diagnosed individuals and their families remain limited. 

Method 

Drawing on case studies, experiential insights from families, individuals diagnosed with AT and 
existing clinical research, we aim to explore key psychosocial challenges. These include identity 
formation, uncertainty, and social isolation in children, as well as anticipatory grief, caregiver 
burden, and systemic barriers that hinder holistic family support. Additionally, we consider how 
emotional distress may affect treatment adherence, developmental outcomes, and overall quality 
of life, while also acknowledging the physical toll of caregiving, including fatigue, chronic stress, 
and other health challenges. This emphasises the importance of integrated health and social care 
services 

Discussion 

Drawing on our experience and with input from people affected by AT, we believe an integrated 
health and social care model that prioritises early psychological intervention, family-centered 
support, and multidisciplinary collaboration is essential in addressing the often-overlooked human 
dimension of conditions like AT. Given the progressive nature of AT, individuals face significant 
physical challenges, and the psychological strain can be immense. Families must navigate a wide 
range of complex emotions while attempting to maintain resilience, balancing hope and grief and 
managing the daily demands of care.  Recognising and understanding these psychosocial 
components of health is essential, not only for advancing holistic care but also for guiding ethical 
research, refining health care practices, and shaping sustainable long-term support.  
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Lighting on the Cerebellar Cognitive-Affective Syndrome (CCAS) in children with Ataxia 
Telangiectasia 

Sergio Rinella,1 Manuela Lo Bianco,2 Gennaro Anastasio,1 Martino Ruggieri,2 Luciana Chessa,3 

Agata Polizzi2  

1 PhD Programme, Department of Educational Sciences, University of Catania, Catania, 
Italy. 

2 Unit of Paediatric Clinic, Department of Clinical and Experimental Medicine, University 
of Catania, Catania, Italy. 

3 Foundation Sapienza University of Rome, Rome, Italy. 

Background 
Cerebellar disorders can be associated to the Cerebellar Cognitive-Affective Syndrome (CCAS), 
encompassing specific cognitive and emotional deficits. Assessed in adults using the CCAS-
Scale, a corresponding scale specifically validated for children is currently unavailable, leaving 
CCAS largely unexplored in paediatric ataxias, particularly in AT.  Children with CCAS who do 
not receive proper/timely interventions (i.e. tailored educational support or emotional regulation 
strategies), exacerbating academic struggles, social isolation and emotional distress.  
 
Objective 
To explore the CCAS in both paediatric and adult AT individuals.  
 
Methods 
Six AT patients (3 children and 3 adults) were investigated for CCAS.  
Children (mean age: 9.93 years; range: 6-13) were assessed using the Mini-Mental State 
Paediatric Examination (MMSPE), while adult patients (mean age: 26.0 years; range: 21-35) were 
evaluated using the CCAS-Scale. IQ was measured using Coloured/Standard Progressive 
Matrices. Performance was assessed according to standardised cut-off scores. Emotional-
affective profile was screened by the Affect CCAS-Scale subtest. Semi-structured interviews, 
prompts for digital narration were administered to patients and children’s parents. 
 
Results 
All children scored below the MMSPE cut-off (<29), with a mean total score of 22.33 (range: 20-
25). IQ values were within the normal range (85-110). Deficits were observed primarily in praxis, 
academic skills (writing/reading and numerical knowledge) and executive functions. 
Adults had a mean CCAS score of 44.0 (range: 38-48), with all failing at least eight tasks (mean: 
8.67/10), indicating definite CCAS, based on the CCAS-Scale scoring system. Key impairments 
included verbal fluency, verbal memory, praxis and executive functions. IQ values remained within 
normal limits (85-105). Besides adults, children exhibited deficits in affective processing. 
Emotional lability emerged from the interviewing of parents and digital texts.   
 
Conclusions 
The absence of a validated paediatric CCAS scale limits research into the full cognitive and 
emotional impacts of AT in children. This hampers the development of evidence-based 
interventions and tailored therapies. 
 
Although not comprehensive, the MMSPE and the Affect CCAS-Scale subtest may serve in the 
clinical practice as a starting point to screen children for general cognitive deficits and emotional 
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profile. The integration with family inputs from interviews, custom questionnaires, etc, can further 
reduce the current gap between clinical assessments and real-life impacts of CCAS in children 
with AT.    
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Session 12: Treatment of AT including planned and ongoing clinical trials 

Ataxia-Telangiectasia: Treating Mitochondrial Dysfunction with a novel form of 
Anaplerosis (A-TC7) 

Matthew Lynch,1,2 Sophie Manoy,1,2 Peter D Sly,2 Claire E Wainwright,2 Ernst Wolvetang,3 John 
Feenstra,4 Jason Dowling,5 Robert S Ware,6 Diana Hermith-Ramirez, 6 Adam Vogel,7 Kahn 
Preece,8 Cindy S Ma9 Martin F. Lavin,10 David J. Coman1,2 

1 Department of Metabolic Medicine, Queensland Children’s Hospital, South Brisbane QLD, 
Australia, 4101. 

2 Child Health Research Centre, Faculty of Medicine, University of Queensland, South Brisbane 
QLD, 4101, Australia.  

3 Australian Institute for Bioengineering and Nanotechnology, University of Queensland, Saint 
Lucia Brisbane, QLD Australia, 4067.  

4 Faculty of Medicine, University of Queensland, South Brisbane QLD, 4101, Australia. 

5 Australian e-Health Research Centre, CSIRO, Herston, Brisbane, QLD Australia 4006.  

6 Griffith Biostatistics Unit, Griffith University, Nathan Campus, Brisbane QLD Australia 4111.  

7 School of Health Sciences, The University of Melbourne, Parkville Melbourne 3010, Australia 
and Redenlab Inc. Melbourne 3000, Australia.  

8 Department of Immunology and Allergy, John Hunter Children's Hospital, New Lambton Heights, 
Newcastle NSW, Australia 2305. 

9 School of Clinical Medicine, Faculty of Medicine and Health, UNSW Sydney, NSW Australia. 

10 University of Queensland Centre for Clinical Research, Royal Brisbane and Women’s Hospital, 
Herston Brisbane, QLD Australia 4029.  

Background 

Ataxia-telangiectasia (A-T) is a rare multisystem disease with neurodegenerative cerebellar 
ataxia, lung disease, immune deficiency, cancer, and mitochondrial dysfunction. AT cells 
demonstrate defective endoplasmic reticulum-mitochondrial connectivity disrupting calcium 
homeostasis and mitochondrial fusion, which are corrected in vitro by the triheptanoin metabolite, 
heptanoate.  

Methods 

We performed a Phase 2A/B trial of triheptanoin with a three-arm placebo-controlled dose-
escalation design. Doses escalated at 2-month intervals for 12 months in the sequence 0%, 10%, 
20%, 35% of calculated caloric intake. Primary outcomes were correction of mitochondrial 
dysfunction and cell death in respiratory epithelial cells. Key secondary outcomes included scales 
for assessment and rating of ataxia (SARA), international cooperative ataxia rating scale (ICARS); 
speech and swallowing function and novel biomarker discovery.  

Results 

31 participants enrolled aged from 4-37 years (median 16-years). Significant improvements in 
percent cell death were observed (p<0.001). Significant improvements were observed in the 
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SARA (p<0.05), the ICARS (p<0.01), speech intelligibility (p<0.05), and swallowing safety 
(p<0.001) scales. Two biomarkers, neurofilament light chain and interferon gene signature scores, 
improved significantly (both p<0.01). Adverse events including abdominal pain, nausea, vomiting, 
and diarrhoea, requiring dose capping at 20%, were observed in n=12 (38%). 

Conclusions 

Improvements in mitochondrial function in A-T cells in vivo in patients occurred after triheptanoin. 
The novel biomarkers neurofilament light chain and interferon signature stimulated gene scores 
may allow for monitoring of disease progression and treatment response.  

 

Pivotal Phase 3 Clinical Trial of eDSP for A-T 

Maureen Roden, M.S.N, Quince Therapeutics, San Francisco, US. 

eDSP (formerly referred to as EryDex) represents an innovative technology that encapsulates 
dexamethasone sodium phosphate (DSP) within a patient’s own red blood cells using a 
proprietary Autologous Intracellular Drug Encapsulation (AIDE) platform. This approach is 
designed to overcome the well-known toxicities of conventional corticosteroids, including adrenal 
suppression, growth retardation, and bone demineralization by achieving a slow, sustained 
release and tissue distribution of corticosteroids with reduced systemic peaks. 

Developed over 20 years with more than $100 million invested, the eDSP system involves an 
approximate 90-minute point-of-care procedure in which 50 mL of blood is drawn from a patient, 
processed ex-vivo to allow DSP uptake by red blood cells, and then reinfused. Once administered, 
the intra-erythrocyte DSP is dephosphorylated and slowly released into circulation. 

A prior ATTeST Phase 3 trial (NCT02770807) evaluated eDSP in children with Ataxia-
Telangiectasia (A-T), a progressive neurodegenerative disease. Results from this trial 
demonstrated that eDSP slowed neurological deterioration across all age groups and showed 
significant improvement in children aged 6–9 years old across multiple endpoints, including 
mICARS and CGI-C. Importantly, the 12-month safety profile was favorable as corticosteroid-
related adverse events such as hypertension, hyperglycemia, and adrenal suppression were rare 
or absent with <1% showing low cortisol levels and no cases of cataracts or growth retardation 
reported. eDSP was also well-tolerated in an open label extension (OLE) study lasting more than 
three years. 

Building on these results, the ongoing NEAT trial (NCT06193200) is a pivotal Phase 3, 
randomized, double-blind, placebo-controlled study evaluating the neurological effects of eDSP 
in participants with A-T. The study has received Fast Track designation from the FDA, and orphan 
drug designation from both the FDA and EMA. As of June 2025, enrollment across multiple 
international study sites is nearing completion with all NEAT participants electing to transition into 
the ongoing 24-month OLE study.  
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Lay Summary 

eDSP is an innovative treatment using a patient’s own red blood cells to deliver corticosteroids 
more safely in children with A-T and is currently being evaluated for the treatment of A-T in a 
Phase 3 NEAT study at academic study sites worldwide. 

 

Long-term nicotinamide riboside use improves coordination and eye movements in Ataxia 
Telangiectasia 
 

Rebecca Presterud MD,1 Wei Hai Deng, MSc,2,3 Anna Berit Wennerström, MSc,4 Trudy Burgers 
MSc,5 Bharat Gajera PhD,6 Kirsten Mattsson MSc,5 Agnes Solberg MSc,5 Evandro F. Fang, PhD,1, 

4, 9 Anni Nieminen PhD,6 Asbjørg Stray-Pedersen MD PhD,5,7 Hilde Nilsen PhD1, 4, 8, 9  
 
1 Institute of Clinical Medicine, University of Oslo, Norway. 
2 Institute of Basic Medical Sciences, University of Oslo, Norway. 
3 Oslo Centre for Biostatistics and Epidemiology (OCBE), University of Oslo, Norway 
4 Department of Clinical Molecular Biology (EpiGen), Akershus University Hospital, Norway. 
5 Habilitation Unit, Sanderud, Innlandet Hospital Trust, Norway. 
6 Institute for Molecular Medicine Finland-FIMM, University of Helsinki, Finland. 
7 Norwegian National Unit for Newborn Screening, Division of Paediatric and Adolescent Medicine, 
Oslo University Hospital, Norway. 
8 Department of Microbiology, Oslo University Hospital, Norway.                 
9 The Norwegian Centre on Healthy Ageing (NO-Age), Oslo, Norway. 
 
Background 

Supplementation of nicotinamide riboside (NR) ameliorates neuropathology in animal models of 
Ataxia Telangiectasia (A-T). In humans, short-term NR supplementation showed benefits in 
neurological outcome. 

Objectives 

The study aimed to investigate the safety and benefits of long-term NR supplementation in 
individuals with A-T. 

Methods 

A single-arm, open-label clinical trial was performed in individuals with A-T, receiving NR over a 
period of two-years. Biomarkers and clinical examinations were used to assess safety parameters. 
Standardised and validated neuromotor tests were used to monitor changes in neurological 
symptoms. Using generalised mixed models, test results were compared to expected disease 
progression based on historical data.  

Results 

NAD+ concentrations increased rapidly in peripheral blood and stabilised at a higher level than 

baseline. NR supplementation was well tolerated for most participants. The total scores in the 

neuromotor test panels, as evaluated at the 18-month time-point, improved for all but one 
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participant, primarily driven by improvements in coordination subscores and eye movements. A 

comparison with historical data revealed that the progression of certain neuromotor symptoms 

was slower than anticipated.  

Conclusions 

Long-term use of NR appears to be safe and well tolerated, and it improves motor coordination 

and eye movements in patients with A-T of all ages. 

 

Pivotal Trial of N-acetyl-L-leucine (IB1001) for Ataxia-Telangiectasia – insights into the 

mechanism of action of Acetyl-L-leucine  

Taylor Fields,1 Fran Platt2 

 

1 Intrabio, London, UK. 
2 University of Oxford, UK. 

 

Acetyl-l-leucine (ALL) has demonstrated symptomatic and neuroprotective, disease-modifying 

effects in pre-clinical mouse models of diseases with hallmark symptoms of cerebellar ataxia, 

including Niemann-Pick disease type C (NPC) and GM2 gangliosidosis. Currently, a Phase III, 

randomized, double-blind, placebo-controlled trial is ongoing with ALL for Ataxia-Telangiectasia 

(A-T). Here, we describe our investigations into the mechanism of action of this modified amino 

acid to better understand how it achieves efficacy in disorders with cerebellar dysfunction and to 

predict other diseases that may benefit from its use.  

A key aspect of ALL’s mechanism of action is that the acetylation of leucine makes it a substrate 

for membrane-spanning monocarboxylate transporters (MCTs), delivering supraphysiological 

levels of N-acetyl-L-leucine relative to leucine into the cytoplasm. As MCTs are ubiquitously 

expressed, N-acetyl-L-leucine is taken up and delivered to all tissues, including across the blood-

brain barrier to the central nervous system. 

Once inside cells, IB1001 is deacetylated, yielding L-leucine, which affects cell metabolism by 

entering enzyme-controlled pathways that correct metabolic dysfunction and improve energy 

production without deleterious effects. Once in the cytosol, the acetyl group is removed by 

acylases yielding L-leucine, which feeds into metabolic pathways. We have identified that ALL 

leads to changes in Krebs cycle flux in an NPC mouse model and that enzymes involved in 

regulating glucose metabolism that are imbalanced in NPC and GM2 are near normalised by ALL 

in mouse models of these diseases.  

ALL’s ability to increase metabolic flux at key points in metabolic pathways to improve the general 

health of diseased cells improves ATP levels, organelle and cellular function.  ALL therefore 

represents a new class of therapeutic agent that acts as a metabolic modulator, rebalancing 

dysregulated energy metabolism and is pleiotropic in its effects.  
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In this presentation, I will review the current findings on the mechanism of action of ALL and 

discuss the implications of these data for the treatment of A-T and more common 

neurodegenerative and neurological diseases. 
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POSTERS 

Poster 1 

Metals matters: the role of copper and zinc levels in ataxia telangiectasia 
 
A.E.H. Swinkels,1,2,5 S.J.G. Veenhuis,1,2,5 N.J. van Os,1,2,5 C.M.R. Weemaes,1,5 N. Roeleveld,3 
M.A.A.P. Willemsen1,2,5  
 
1 Departments of Pediatrics, 2Pediatric Neurology, 3Science department IQ Health, and 5Amalia 
Children’s Hospital, Radboud University Medical Center, Nijmegen, The Netherlands. 
 
Objectives 
Copper and zinc are essential metals involved in various processes including cell growth, 
apoptosis, and oxidative stress. Dyshomeostasis may play a role in several neurological 
conditions, immune response, cancer, and diabetes. The similarities in processes regulated by 
ATM, the clinical problems observed in individuals with A-T, formulate the need for and aim of 
this study: to obtain more insight in levels of copper and zinc in individuals with A-T and 
investigate their potential as biomarkers or therapeutic interventions.  
 
Methods 
In this retrospective cohort study, we collected all plasma copper and zinc levels from the medical 
records of all individuals with A-T known at the Radboud university medical center in Nijmegen, 
the Netherlands. The levels were compared with reference values and analyzed for changes over 
time. 
 
Results 
In total 130 plasma copper and zinc levels were collected from 37 individuals with A-T (30 with 
classic A-T, 7 with variant A-T). In children with A-T lower zinc levels were found compared  
to age related references. Copper levels were normal in children with A-T. In the adult 
population, lower plasma copper levels were observed, while reduced zinc levels were found in 
females with both classic and variant A-T. Mixed model analysis showed no clear increase or 
decrease in copper or zinc levels over time.  
 
Discussion 
Copper and zinc metabolisms appear to be dysregulated in individuals with A-T. Given the 
overlap between symptoms of copper and zinc imbalance, zinc supplementation may be a 
rational therapeutic intervention for A-T individuals with decreased zinc levels, considering the 
potential benefits of zinc supplementation including reduction in oxidative stress, improvement 
in immune function, and effects on diabetes. 
 
Conclusions 
Further studies are needed to assess whether zinc supplementation leads to clinical 
improvements or slowing of disease progression in individuals with A-T. 
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POSTER 2 

Natural history and effects of interventions in classical Ataxia Telangiectasia  

Trudy Burgers, Asbjorg Stray-Pedersen 

Oslo University Hospital, Oslo, Norway. 

 

Objective 

A longitudinal overview of neuro-motor function in the Norwegian AT cohort and the effect of 
interventions. 

Methods 

Neuro-motor function were systematically assessed as part of the routine follow-up of individuals 
with AT. The scales SARA, ATNEST, ICARS and GS are used to evaluate disease progression 
and effect of various interventions. Higher ATNEST and Gait Scale (GS) scores reflect better 
function. Lower SARA and ICARS scores reflect better function.  

Interventions 

Ten individuals participated in the Niagen study (PMID:37899683), additional 4 are now enrolled. 
Five individuals participated in the EryDex studies IEDAT-02/IEDAT-03 (PMID:24405665, 
PMID:39152028), now >2 years on compassionate use. The ICARS scores are confidential for 
the IEDAT-02/IEDAT-03 and therefore not presented. The other test scores were compared with 
scores from historical data and AT patients without treatment.  

Results 

Scoring results from 26 individuals with AT are presented. There is a rapid progression at 6-9 
years, less in the intervention groups. Both types of interventions seem to improve the neuro-
motor function, EryDex treatment more than Niagen (Nicotinamide riboside, NR). The 
ameliorations were of different degree and observed in different neuromotor domains dependent 
on the intervention. Interestingly, NR improves the ATNEST scores also in older individuals with 
AT, but not the GS or ICARS scores.  

Discussion 

Short-term interventions in progressive disorders such as AT, may cause interpretation difficulties 
since improvement and stabilisation of disease may be harder to demonstrate. A comparison of 
various interventions with natural history data can be helpful when designing future clinical trials, 
selecting the age group and the optimal test items and test battery for relevant outcome measures.  

Conclusions 

Individuals with AT experience stabilization and improvement of neuro-motor function with the 
interventions when compared to natural history of classical AT. 
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POSTER 3  

Assessing the efficiency of split-inteins mediated protein transplicing in correcting the 
gene defect of Ataxia Telangiectasia 

Elisabetta Toriello, PhD,1 Antonio De Rosa, MSc,1 Carmen Rosano, MSc,1 Cosimo Abagnale, 
MSc,1 Rosa Maritato, PhD,1 Emanuela D’Andretta, MSc,1 Roberta Romano, PhD,1 Emilia Cirillo, 
PhD,1 Enrico Maria Surace, Prof.,1 Claudio Pignata, Prof.,1 Giuliana Giardino, PhD1 

1 University of Naples "Federico II", Department of Translational Medical Sciences, Section of 
Pediatrics , Italy. 

 
Objectives 
Ataxia-Telangiectasia (A-T) is an autosomal recessive disorder caused by mutations in the ATM 
gene, leading to progressive neurodegeneration, immune dysfunction and cancer susceptibility. 
Currently, no curative treatment exists and management focuses on symptom relief and 
supportive care. Gene therapy offers a promising strategy to correct the underlying genetic defect, 
but the large size of ATM coding sequence (9.1 kb) poses challenges for delivery using 
conventional lentiviral vectors (LVs), which have a limited packaging capacity. 
To overcome this limitation, this study explores the potential of split-intein technology to 
reconstitute large transgenes following the delivery into target cells of LVs incorporating dual-
intein splicing elements.  

Methods 

As a proof of concept, dual-intein LVs were designed and generated to encode separate halves 
of the EGFP reporter protein. These vectors were tested in HEK293 cells to assess their ability to 
reconstitute a full-length EGFP through trans-splicing. Fluorescence microscopy and Western blot 
analysis were used to confirm protein expression and functionality. Additionally, four potential 
ATM splitting points were selected and inserted into plasmids encoding either the N- or C-terminal 
halves of EGFP to evaluate their efficiency in mediating trans-splicing. 

Results 

Dual-intein EGFP LVs successfully integrated into the host genome and enabled the 
reconstitution of a functional full-length EGFP in HEK293 cells. Western blot analysis confirmed 
correct splicing of EGFP fragments, demonstrating the feasibility of this approach. Among the four 
tested ATM splitting points, two exhibited superior efficiency and will be used to split the ATM 
coding sequence in dual-intein LVs. 

Discussion & Conclusions 

This study provides a proof-of-principle demonstrating the potential of intein-mediated trans-
splicing for gene therapy in A-T. Ongoing work aims to develop and test dual-intein LVs encoding 
ATM halves to evaluate their ability to restore functional protein expression and correct the mutant 
phenotype in vitro. 

Lay summary 

During the last decades, gene therapy has shown amazing results in the treatment of different 
diseases. The application to A-T is hampered by the large size of the gene. To overcome this 
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limitation, the gene was split into 2 halves that reassembled within the cells to reconstitute a 
functional protein.  

 

POSTER 4 

Biomarkers in Ataxia-Telangiectasia: A systematic review 

Tiet, M.Y.1 , Guțu, B-I 1 , Springall-Jeggo, P2 , Coman, D3 , Willemsen, M.4 , Van Os, N. 4 , Doria, 
M.5 , Donath, H.6 , Schubert, R.6 , Dineen, R.A.7,8 , Biagiotti, S.9 , Prayle, A.P.8,10, 

AT Biomarker Working Group, Hensiek, A.E1 and Horvath R1 1.  

Department of Clinical Neurosciences, University of Cambridge, Cambridge, UK, Cambridge 
University Hospitals, Cambridge, UK 2. Ataxia Telangiectasia Society UK 3. Queensland 
Children’s Hospital, 501 Stanley Street, South Brisbane, Australia 4. Radboud University Medical 
Centre, Amalia Children’s Hospital, Department of Pediatrics, Pediatric Neurology, Nijmegen, 
Netherlands 5. Primary Immunodeficiency Unit, Bambino Gesù Children’s Hospital, Rome, Italy 
6. Division of Pneumology, Allergology, Infectiology and Gastroenterology, Department of 
Children and Adolescent Medicine, University Hospital, Goethe University, Frankfurt, Germany 7. 
Mental Health and Clinical Neuroscience, School of Medicine, University of Nottingham, 
Nottingham, United Kingdom 8. NIHR Nottingham Biomedical Research Centre, Nottingham, 
United Kingdom 9. Department of Biomolecular Sciences, University of Urbino, Italy 10.Division 
of Child Health, Obstetrics and Gynaecology, University of Nottingham 

Objectives 

Ataxia-Telangiectasia (A-T) is an incurable multisystemic DNA repair disorder, that leads to 
significant disability and premature death. Although clinical trials have begun, the lack of 
prognostic responsive biomarkers limits the evaluation of potential treatments. Our objective was 
to identify potential biomarkers for A-T in the existing literature. 

Methods 

We performed a systematic review using parameters defined by the A-T biomarker working group 
meeting. Our study was registered with PROSPERO (CRD42024536897) and followed PRISMA 
guidelines. The PubMed literature search included all studies reporting biomarkers in A-T since 
1995, when mutations in the ATM gene were first associated with A-T.  

Results 

Our literature search revealed 3,164 reports. The reports were screened by two independent 
blinded reviewers and arbitrated by an expert reviewer. A total of 56 reports met our inclusion 
criteria. Potential diagnostic markers of neurodegeneration included neurofilament light chain 
(NfL), fourth ventricular volume and 13F-FDG signatures. Potential immunological biomarkers 
have been reported (CD4+, CD8+, T-cells, B-cells, IgA, IgG2, hyper IgM, IL-6 and IL-8). GILZ was 
associated with steroid-responsiveness.  

Discussion 

Many manuscripts in our systematic review were from single studies and pre-clinical models, 
including studies evaluating radiosensitivity, metabolic and cancer biomarkers. Studies from 
patient registries and lack of case controls could lead to selection bias. Although the effect size 
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was assessed, this was limited by the lack of access to original data. Promising biomarkers in A-
T included non-invasive brain imaging biomarkers and immunodeficiencies. 

Conclusions 

Our systematic review revealed numerous potential biomarkers for neurodegeneration, 
immunodeficiency and steroid-responsiveness. This study has provided a better insight into the 
complex mechanisms of pathogenicity in A-T. Prognostic biomarkers in A-T are still lacking. 
Further studies should include the diverse phenotype of A-T and suitable in vitro models. The A-
T biomarker working group is dedicated to the sharing of materials and data to facilitate effective 
biomarker discovery. 

 

POSTER 5 

Classic and variant ataxia telangiectasia in adulthood: survival and neurological 
phenotype  

Nienke van Os, Stefanie Veenhuis, Annebelle Swinkels, Corry Weemaes, Nel Roeleveld, Michèl 
Willemsen 

Department of Pediatrics, Radboud University Medical Center, Nijmegen, the Netherlands. 

Objective 

Individuals with classic ataxia telangiectasia (A-T) generally die in the second or third decade of 
life. The lifespan of persons with variant A-T is somewhat longer. Long-term survivors with classic 
and variant A-T seem to develop a complex neurological phenotype.   

Methods 

Clinical data from Dutch adults with classic and variant A-T were retrospectively collected. In 
addition, the literature was searched for clinical neurological descriptions of individuals with 
classic and variant A-T with survival into adulthood. 

Results 

The Dutch cohort has been followed since the 1970s. In recent years, more information has 
become available about the life expectancy of individuals with variant A-T, and it appears to be 
limited compared to the general population. In this presentation an overview is given of the 
survival of the Dutch A-T cohort. Recent literature has discussed and classified the neurological 
phenotype of adult patients with both the classical form of A-T and the variant form of A-T; this 
presentation provides a summary of these papers, supplemented with recent findings from the 
Dutch cohort.  

Conclusions 

Awareness of the survival and neurological phenotype of adults with A-T can improve diagnostic 
and therapeutic health care pathways.  
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POSTER 6 

Multisystem Challenges in Ataxia-Telangiectasia: A Case Report of Juvenile Idiopathic 
Arthritis as a Comorbidity and Steroids as potential Treatment and Complicating Factor 
for Ataxia- Telangiectasia  

Luana Pimentel, M.D., Nivedita Thakur, M.D., Mary Kay Koenig, M.D., Sam Nicholas Russo, M.D., 
William Guerra, MHA  

The University of Texas Health Science Center at Houston, McGovern Medical School, 
Department of Pediatrics, Division of Child & Adolescent Neurology, Center for the Treatment of 
Pediatric Neurodegenerative Disease, US.  

Ataxia-telangiectasia (A-T) is a rare autosomal recessive disorder primarily marked by cerebellar 
degeneration and dysarthria. Individuals with A-T may experience several comorbidities, such as 
immunodeficiency, increased susceptibility to cancer, and, less commonly, arthropathies. This 
review explores Juvenile Idiopathic Arthritis (JIA) as a comorbidity of A-T, as well as the promising 
results that steroids have shown in the management of this comorbidity, while also acting as a 
complicating factor for A-T.  

We present the rare case of a 9-year old male, diagnosed with typical A-T at the age of 2 years, 
who developed JIA. At 8 years of age, the patient was consulted by a rheumatologist with a two-
month history of polyarthritis which initially led to the suspicion of an autoimmune disease. He 
presented with bilateral pain, effusion and stiffness in the elbows, knees and ankles, reduced 
appetite, weight loss, and generalized fatigue. Magnetic resonance imaging, erythrocyte 
sedimentation rate and C-reactive protein showed inflammation and ruled out infection or cancer. 
A diagnosis of JIA was made. Methotrexate and oral steroids were initially considered, however, 
due to the medical history of A-T, concerns with immunological and oncological consequences 
were raised. Therefore, the periodic use of intra-articular steroids and regular use of nonsteroidal 
anti-inflammatory drugs were prescribed while stable immune markers have been observed.  

This case raises a possible relationship between the pathogenesis of A-T and JIA, as well as the 
conflictual use of steroids in the context of both diseases. Consequently, two questions are raised: 
are arthropathies more common than previously thought in the A-T population and misdiagnosed 
as part of the progression of motor impairments in A-T? What is the best treatment for JIA in 
patients diagnosed with A-T? Further studies are necessary to establish optimal and long-term 
efficacy treatment for this unique patient population.  

Lay summary 

A 9-year-old with Ataxia-Telangiectasia (A-T) developed Juvenile Idiopathic Arthritis (JIA), 
presenting with polyarthritis, weight loss, and fatigue. Given A-T’s immunological risks, intra-
articular steroids and NSAIDs were used instead of systemic steroids. This case suggests a 
possible link between A-T and JIA, highlighting the need for further research on effective 
treatment. 

 

POSTER 7 

Enhancing Diversity in Ataxia-Telangiectasia Clinical Trials: Challenges and Strategies 

Luana Pimentel, M.D., Nivedita Thakur, M.D., Mary Kay Koenig, M.D., Sam Nicholas Russo, M.D., 
William Guerra, MHA  
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The University of Texas Health Science Center at Houston, McGovern Medical School, 
Department of Pediatrics, Division of Child & Adolescent Neurology, Center for the Treatment of 
Pediatric Neurodegenerative Disease, US. 

Ataxia-Telangiectasia (A-T) is a rare autosomal recessive neurodegenerative disorder caused by 
mutations in the ATM gene. Clinical trials for rare diseases such as this face unique challenges 
in achieving diversity, which can limit scientific results, produce disparities in treatment access, 
and lead to inequities in healthcare outcomes. We explore the key challenges to diversity in A-T 
trials and strategies to overcome them.  

A-T presents a significant challenge for clinical trial diversity due to its rare nature, variable ATM 
gene mutations, geographic distribution, and diversity in phenotypic expression of the disease. 
Underrepresentation of patients from minority groups and educationally disadvantaged 
backgrounds, in addition to geographical and socio-economic barriers to trial participation, are 
limiting factors for clinical trial results. To address these challenges and increase diversity in A-T 
clinical trials, our Research Center has been using the following methods: (1) Collaborating with 
patient advocacy groups and leveraging digital platforms to improve awareness and recruitment 
in diverse communities; (2) Utilizing telemedicine and adaptive trial models to reduce 
geographical and logistical barriers; (3) Providing travel assistance, stipends, and caregiver 
support to enhance accessibility; (4) Training investigators in cultural sensitivity and ensuring 
informed consent and study materials are inclusive and accessible; and (5) Advocating for 
regulatory incentives that encourage diversity in rare disease trials.  

The above efforts, as well as a commitment to recruiting underrepresented patients from Central 
and South America in our A-T studies, have shown we can improve the inclusion of diverse A-T 
populations in clinical trials. Implementation of these strategies by stakeholders, including 
researchers, industry sponsors, and policymakers, will foster more inclusive trial participation, 
leading to more valid, equitable, and effective treatments for rare disease populations.  

Lay summary 

Ataxia-Telangiectasia (A-T) clinical trials face diversity challenges due to rarity, genetic variability, 
and socio-economic barriers. To improve diversity, strategies include patient advocacy, 
telemedicine, financial aid, cultural sensitivity training, and regulatory incentives. Enhancing 
diverse participation ensures equitable access, improving clinical trial validity and leading to better 
treatments for rare disease populations. 

 

POSTER 8 

Alpha-fetoprotein in children and young people with Ataxia-Telangiectasia (A-T) 
 
Panagioti O,1 Petley E,2 Lui J-F,2 Ojha S,2 Dandipani M,2,3 Suri M,4 Whitehouse WP2,5 
 
1 Children’s Clinical Research Team, Nottingham Children’s Hospital, Nottingham University 
Hospitals NHS Trust, Nottingham, UK. 
2 School of Medicine, University of Nottingham, Nottingham, UK. 
3 Paediatric Oncology, Nottingham Children’s Hospital, Nottingham University Hospitals NHS 
Trust, Nottingham, UK. 
4 Clinical Genetics, Nottingham Children’s Hospital, Nottingham University Hospitals NHS Trust, 
Nottingham, UK. 
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5 Paediatric Neurology, Nottingham Children’s Hospital, Nottingham University Hospitals NHS 
Trust, Nottingham, UK. 
 
Objectives 
Alpha-fetoprotein (AFP) is a useful tumour marker, and patients of all ages with A-T are 
particularly prone to develop malignancy. However, AFP is known to be raised in A-T. So, we 
undertook a systematic review of A-T clinical and laboratory publications and reviewed the AFP 
values recorded in children attending the national A-T clinic in Nottingham. 
 
Methods 
The systematic review was carried out in each of 5 databases (Ovid SP (Medline), EMBASE, Web 
of Science, PubMed, Scopus). The Cochrane Library was also searched. The search protocol is 
available. The children’s A-T clinic records were reviewed from 2006-2019 and clinical and AFP 
data extracted. 
 
Results 
The systematic review revealed that AFP was raised in variant A-T as well as in classical, but in 
variant A-T was significantly lower, and generally < 70 kU/L. This was also true in the natural 
history study.  
 
Complete data was available for 77 clinic patients, aged 0.9 to 17.2 years, including 39 (51%) 
males, and 6 (8%) with and 71 (92%) without cancer. The 77 clinic patients had 215 AFP 
measurements from 4-1107 kU/L (reference range 0.7-7.3 kU/L). For those with A-T and cancer 
the mean AFP was 329.9 kU/L (range 6-541); for those with A-T without cancer the mean AFP 
was 228.8 (range 4-1107).  
 
Conclusions 
A single raised AFP is common in A-T, so is not indicative of cancer in children and young people 
with A-T. Time trend analysis could be undertaken to see if rising serial AFP measurements might 
indicate cancer in this population. However, given that most cancers in children and young people 
with A-T are lymphomas and leukaemias, this seems unlikely. 
 
Lay Summary 
AFP is a protein which can be measured by a blood test. Generally high levels suggest there may 
be a cancer. However, people with classical or variant A-T usually have very high levels of AFP 
without a cancer. So, it is not a useful cancer marker in people with A-T. 
 
 
POSTER 9 
Symptom screen for autonomic disorders in children with ataxia-telangiectasia: the 
modified COMPASS-31 

Dr Elizabeth ASY Liew,1 Dr Ouliana Panagioti,2 Dr Emily Petley,3 Dr William P Whitehouse4 

1 Paediatrics,2 Children’s Clinical Research Team, Nottingham Children’s Hospital, Nottingham 
University Hospitals NHS Trust, Nottingham, UK;3 Clinical Genetics, Birmingham Women’s and 
Children’s NHS Foundation Trust, Birmingham, UK;4 School of Medicine, University of Nottingham, 
UK. 
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Objective 

Progressive sensory and motor neuropathy is well described in ataxia telangiectasia (A-T). 
However, there is little evidence of autonomic neuropathy in the literature. So, we aimed to identify 
autonomic symptoms in children with A-T, using the Composite Autonomic Symptom Score 
(COMPASS-31) questionnaire. 

Methods 

A convenience sample of children with A-T completed the mCOMPASS-31, together with their 
parent or guardian, at a face-to-face consultation. As the mCOMPASS-31 is a straightforward 
brief questionnaire, readily available to clinical teams, no Research Ethics Committee review was 
requested. 

The COMPASS-31 was modified (mCOMPASS-31) for ease of administration to children and 
scoring locally. The scores for each item were altered to represent the weighting for each section, 
which is normally applied as a section specific factor after questionnaire completion. Scores range 
from 0 to 100, higher scores indicating more autonomic symptoms. Simple descriptive statistics 
were used. 

Results  

So far 24 children: 13 male and 11 female, aged 4-16 years (median 12; IQR 9-14) have 
completed the mCOMPASS-31. It was quick and easy to administer to accompanied children, 
prompted where necessary by a parent. The children with A-T scored 0-34.5 (median 7.5;  IQR 
2.7-16.8) using the standard scoring method. The new scoring system was quicker and easier to 
calculate, and differed by -4.1 to +0.9 from the standard method (median difference size 0.8 ). 
The same 8/24 (33%) and 4/24 (17%) children scored ≥10 and ≥20 respectively, with each scoring 
method. 

Discussion 

The modified COMPASS-31 was well suited for use with children, and the new scoring system 
resulted in scores very close to the standard scoring method. A minority of children with A-T 
disclosed autonomic symptoms, although these were generally not a clinically significant burden. 

Conclusions 

Further experience with unaffected children from the general population, and children and adults 
with A-T of different ages is indicated. 

 

POSTER 10 
Scoliosis in people with ataxia telangiectasia (A-T): a retrospective survey 

Rangaraj J,1 Piagioti O,1 Suri M,2 Shafafy M,3 Petley E,4 Whitehouse WP1,4 

1 Paediatric Neurology,2 Clinical Genetics,3 Centre for Spinal Studies and Surgery, Nottingham 
University Hospitals NHS Trust;4 School of Medicine, University of Nottingham, Nottingham, UK. 

Objectives 

To collect and review more data on scoliosis in A-T and review the results of spinal referral. 
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Methods 

This was a retrospective observational study, part of the Natural History of A-T study. Participants 
were identified from the UK paediatric and adult A-T clinics, from 2001 to 2020. Data were 
collected from the clinical notes at each biennial clinic visit. 

Results 

52/173 (30%) with A-T developed scoliosis during the observation period. 48/52 (92%) had 
classical A-T. Of those with classical A-T 48/127 (38%) developed scoliosis, while only 4/47 (9%) 
with mild variant A-T did. The scoliosis was first noticed at a median age of 13 years (IQR 9-16) 
in classical, and 21.7 years (IQR 16-38) in variant A-T (p=0·004). 25/44 (57%) children seen since 
2011 were wheelchair dependant at scoliosis diagnosis. All 44 were referred to their regional 
spinal units, but we only have evidence of a consultation in 37. Six all with thoracolumbar scoliosis 
and Cobb angles > 45° have undergone posterior spinal surgery, so far. We have data on 5 post-
operatively: there were no serious complications, one had antibiotics post-operatively as 
inflammatory markers were raised. Outcomes were good in all at 6 weeks, 6 months, and 18 
months to 2 years. 

Conclusions 

Scoliosis is common, especially in children with classical A-T. They should be referred early to a 
spinal unit, and children with A-T can be expected to tolerate successful spinal surgery, with local 
immunology and respiratory paediatric support. 

Lay summary 

Scoliosis, a fixed sideways curve in the spine, is common in children with classical A-T. It can be 
managed successfully by spinal surgery with immunology/infectious disease and respiratory 
paediatrics support. Spinal surgery: implanting metal rods either side of the spine to straighten 
and stabilise it, when required, is well tolerated. 

 

POSTER 11 

Establishing a Patient Registry for Coexisting Ataxia Telangiectasia (A-T) and Juvenile 
Idiopathic Arthritis (JIA) 

Joanna Wójtowicz,1 Piotr Gietka,2 Elżbieta Aleksandra Szczawińska-Popłonyk,3 Barbara 
Pietrucha4 

1 REUMAPEDIC Clinical Centre of Pediatric Rheumatology, Warsaw, Poland; 
joanna.wojtowicz@reumapedic.pl 

2 Department of Pediatric Rheumatology, National Institute of Geriatrics, Rheumatology and 
Rehabilitation, Warsaw, Poland, ERN-RITA centre. 

3 Department of Pediatric Pneumonology, Allergy and Clinical Immunology, Institute of Pediatrics, 
Poznań University of Medical Sciences, Poznań, Poland 

4 Department of Immunology, Children’s Memorial Health Institute, Warsaw, Poland. 
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Introduction 

Juvenile idiopathic arthritis (JIA) is a chronic inflammatory disorder, characterized by persistent 
arthritis and other systemic symptoms. Its etiology is multifactorial, and it can lead to significant 
long-term morbidity, including joint damage and functional impairment. Ataxia telangiectasia (A-
T) is a rare primary immunodeficiency disorder caused by mutations in the ATM gene, resulting 
in chromosomal repair defects and increased susceptibility to infections and malignancies. Both 
diseases can contribute to substantial movement disability and decreased quality of life. The 
coexistence of A-T with JIA presents significant diagnostic and therapeutic challenges.  

Objectives 

This study aims to search for and describe cases of patients with A-T and concomitant JIA and, 
as a result, establish an international patient registry to further investigate this rare comorbidity, 
enhancing our understanding of both diseases and their interaction. 

Methods & Results 

We identified four patients in Poland with the co-occurrence of A-T and JIA. There are only few 
case reports (4) of A-T/JIA in the literature. All of them originate also from Europe (two form 
Croatia, one from Portugal and one from Ukraine), which may not be coincidental. 

Conclusions 

Establishing an international registry of patients with A-T and JIA is crucial for understanding both 
diseases and enhance clinical management. A deeper understanding of JIA pathogenesis in the 
context of A-T and vice versa may provide insights into tailored therapies, ultimately leading to 
improved care and outcomes for these patients. 

 

POSTER 12 

N-acetyl-L-leucine for Ataxia-Telangiectasia: a multinational double-blind randomized 
placebo-controlled crossover study  

Taylor Fields,1 Janelle Raymond,1 Bethany Zanrucha,1 Asante Hatcher,1 Michael Strupp,2 Tatiana 
Bremova-Ertl,3 Ian Billington1  

1 IntraBio, London, UK. 

2 Hospital of the Ludwig Maximilians University,Dept. of Neurology, Munich, Germany. 

3 University Hospital Inselspital Bern, Switzerland.  

Objective 

To investigate the N-acetyl-L-leucine in a pivotal, double-blind placebo-controlled trial for adult 
and pediatric patients with Ataxia-Telangiectasia.  

Background  

Ataxia-Telangiectasia (A-T) is a rare autosomal-recessive cerebellar ataxia. The modified amino 
acid N-acetyl-leucine has been associated with positive symptomatic and neuroprotective, 
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disease-modifying effects in observational clinical case studies and multinational clinical trials for 
various cerebellar ataxias and related lysosomal diseases. Most recently, N-acetyl-L-leucine 
(NALL) demonstrated a significant improvement in neurological manifestations in Niemann-Pick 
disease type C (NPC) in a Phase III double-blind, randomized, placebo-controlled crossover study 
(Study Code IB1001-301). Here, we describe the implementation of this master study protocol for 
the treatment of adult and pediatric patients with A-T (Sponsor Code IB1001-303).   

Methods 

The IB1001-303 protocol will enroll patients with a genetically confirmed diagnosis of A-T patients 
aged 4 years and older across 11 trial sites. Patients are assessed during a baseline period and 
then randomized (1:1) to one of two treatment sequences: IB1001 followed by placebo or vice 
versa. Each sequence consists of a 12-week treatment period.   

Results 

The primary efficacy endpoint is based on the Scale for the Assessment and Rating of Ataxia, 
and secondary outcomes include cerebellar functional rating scales, clinical global impression, 
and quality of life assessments.  

Conclusions 

The IB1001-301 clinical trial served as the basis for the FDA approval of IB1001 (AQNEURSA) 
for the treatment of NPC.  Utilizing the same master protocol, the IB1001-303 placebo-controlled 
cross-over trial will evaluate the risk/benefit profile of IB1001 for A-T to give information about the 
applicability of IB1001 as a therapeutic paradigm for other rare neurological disorders and 
potential label expansion of IB1001 for patients with A-T.  

Lay summary 

N-acetyl-L-leucine is being studied in a global clinical trial to determine efficacy and safety in 
Ataxia-Telangiectasia.  

This work was supported by an Industry sponsored grant from IntraBio, Inc. 
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Preclinical development of antisense oligonucleotide therapies for Ataxia Telangiectasia  

Xiao Wan1 , Martina Cadeddu1 , Kaladevi Selvam1 , Andres Correa-Sanchez1 , Anke Hensiek2,3, 
Rita Horvath2,3 , Nick Lench1 , Peter L Oliver1  

1. MRC Nucleic Acid Therapy Accelerator (NATA), Harwell Science and Innovation Campus, 
Harwell, UK  

2. Department of Clinical Neurosciences, University of Cambridge  

3. Cambridge University Hospitals NHS Trust  

Ataxia-telangiectasia (AT) is a rare, incurable disorder caused by variants in the ATmutated (ATM) 
gene. Antisense oligonucleotide (ASO) therapies present an effective disease-modifying 
treatment for several rare neurogenetic diseases (e.g. spinal muscular atrophy) and have been 
applied recently to target single ATM variants (‘N-of-1' trials). A deep intronic ATM splice-variant 
(c.5763-1050A>G) presents in 13 patients in our variant AT cohort in the UK and is a potential 
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target for ASO splice correction therapy. However, the lack of validated outcome measures and 
biomarkers hampers any potential clinical trial. This prompted an on-going natural history study 
(Trial Readiness in Ataxia Telangiectasia: TReat-AT; co-funded by Action for A-T and NATA) for 
patients with this recurrent mutation to align with ASO preclinical development at NATA.  

The c.5763-1050A>G variant results in mis-splicing of the gene and inclusion of a pseudoexon, 
with the resulting truncated protein likely non-functional. The aim is to generate an ASO that 
blocks this mis-splicing event to restore protein function. NATA have designed and synthesised 
a library of ASOs spanning the patient variant and adjacent genomic regions predicted to 
influence splicing. Dermal fibroblasts from an individual carrying the c.5763-1050A>G variant are 
being used to test the ASOs for splice rescue by quantifying ATM RNA and protein levels. Multiple 
ASOs, when transfected into these fibroblasts, result in a significant reduction of ATM pseudo-
exon inclusion.  

The panel of potential lead compounds will be further optimised for length and chemical 
composition and evaluated in additional biochemical assays for ATM functional rescue. In addition, 
neurons and microglia derived from cells carrying the c.5763-1050A>G variant will be used to 
examine the potential modification of cellular phenotypes specific to brain cells, including novel 
biomarkers identified during the Treat-AT programme. This project will enhance our translational 
effort towards a clinical trial for A-T using ASOs. 

 

POSTER 14 

Gene therapy for Ataxia-Telangiectasia (A-T) with lentiviral vectors  

Dr. Tanja Hirch,1,2 Franziska Schenk,2 Yiwei Fu,2 Julia Ackva,1,2 Prof. Dr. Ralf Schubert,3 Prof. Dr. 
Janine Reichenbach,1,4 Prof. Dr. Dr. Ute Modlich1  

1 Department of Gene and Cell Therapy, Institute for Regenerative Medicine – IREM, University 
Zurich, Switzerland.  

2 RG Gene Modification in Stem Cells, Division of Veterinary Medicine; Paul-Ehrlich-Institute, 
Langen, Germany.  

3 Department for Children and Adolescents, Goethe University Hospital Frankfurt am Main, 
Germany.  

4 Division of Somatic Gene Therapy, University Children’s Hospital Zurich, Switzerland.  

Objectives 

Gene therapy introduces exogenous nucleic acids into target cells of patients to correct their 
genetic defect and cure their disease. For hematopoietic stem cell (HSC)-directed gene therapy, 
the patient’s own stem cells are used and modified ex-vivo either by adding a healthy copy of a 
gene or by directly correcting the mutation. Afterwards, modified HSCs are given back to the 
patient to engraft the bone marrow and to re-establish the whole blood system. Since allogenic 
HSC transplantation with a matched donor was beneficial for A-T patients as well as in mouse 
models, a gene therapy approach with autologous HSCs is a promising concept.  

Methods 

We developed a gene addition strategy using a split intein-based lentiviral vector system for 
expression of ATM, that delivers Atm sequence halves separated into two lentiviral vectors. After 
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the expression of both protein halves, the efficiency of protein trans-splicing leading to the 
reconstitution of a full-length protein and to a correction of the ATM phenotype was studied in 
Atm-deficient cell lines.  

Results 

After double transduction of Atm-deficient murine fibroblasts with the dual lentiviral vector system, 
we showed a partial reconstitution of ATM protein expression together with significantly increased 
amounts of phosphorylated ATM downstream substrates (Kap1 and p53) demonstrating 
functional ATM kinase activity. Furthermore, partial restoration of the cell cycle defect was shown.  

Discussion & Conclusions 

The results strongly suggest a possible use of split intein-based lentiviral vectors to transfer the 
Atm coding sequence into Atm-deficient cells and thereby opening new possibilities for developing 
gene therapy for A-T. Layman’s summary: A-T gene therapy will use a viral vector as a vehicle 
tool to deliver a healthy ATM copy into patients’ HSCs. This aims to correct the underlying genetic 
problem and help to improve symptoms. It potentially provides a lifelong expression of ATM in the 
blood cells. 

 

POSTER 15 

Widening engagement and participation in cancer screening research in Ataxia Telangiectasia 

 

Rupinder Kaur Bajwa,1* Manpreet Bains,1 Rob Dineen2 

1 Lifespan and Population Health, School of Medicine, University of Nottingham, Nottingham, UK. 

2 Mental Health and Clinical Neurosciences, School of Medicine, University of Nottingham, 
Nottingham, UK.  

Background 

Ataxia telangiectasia (A-T) is characterised by an increased risk of cancer in both children and 
adults. Approximately 37% of the A-T population in the UK are from non-white ethnic groups. 
These groups experience significant cultural and language barriers to access A-T services and 
participate in research. To inform the inclusive design of future cancer screening trials and it is 
important to delve into the barriers to accessing services and participating in research for patients, 
families and caregivers from underrepresented groups. 

Objectives 

• To understand the views of people with A-T and parents/caregivers on cancer screening, 
focusing on people from diverse groups. 

• To map the role of social, cultural, geographic and language factors in relation to cancer 
screening for A-T, and how these may facilitate or hinder uptake. 

• To co-produce recommendations to facilitate uptake of cancer screening among the diverse 
AT population. 

Methods 

A multi work package qualitative study. 
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• WP1 – multi-stakeholder focus group to co-produce recruitment strategy for WP2. 

• WP2 – Interview study with patients, families/caregivers with A-T, from diverse groups, to 
explore barriers and facilitators to research participation and service access. 

• WP3 – multi-stakeholder focus groups to co-produce a toolkit of recommendations for 
inclusive A-T research and service delivery. 

Study timelines 

The study will commence in July 2025 and will run for 24 months. 

Impact & dissemination 

We will engage with patients and families from underrepresented groups to pin-point barriers to 
engagement in the A-T clinical pathway and research. We will work with patients, families, 
clinicians and researchers to co-develop solutions relevant to future A-T research and service 
delivery. 

We will host a community engagement event with patients, families and key stakeholders involved 
in A-T research, service delivery and advocacy, to share a toolkit of recommendations for 
inclusive clinical research and clinical services, to improve engagement of underrepresented 
groups affected by A-T.  

 

POSTER 16 

Air-Liquid Interface Cerebellar Organoids Recapitulate In Vivo Human Cerebellar 
Development 

Luca Guglielmi, Daniel Lloyd-Davies-Sánchez, José González Martínez, Madeline A. Lancaster 

MRC Laboratory of Molecular Biology (LMB), Cambridge, UK. 

The human cerebellum contains approximately 80–90% of all neurons in the adult brain and plays 
a central role in motor coordination and higher cognitive functions. During embryogenesis, it is 
among the first brain structures to emerge, yet one of the last to fully mature, resulting in an 
extended window of vulnerability. Among cerebellar disorders, ataxia-telangiectasia (A-T) is 
particularly devastating. This disease, characterized by loss of ATM function, leads to Purkinje 
cell degeneration, highlighting the exceptional sensitivity of these key cerebellar neurons. 
Modelling A-T requires human systems that faithfully recapitulate in vivo developmental 
trajectories and achieve late-stage cellular maturation. To address this need, we developed a new 
human cerebellar organoid model (CeOs). By employing minimal and conserved cerebellar 
determinants we override default telencephalic fate in unguided cerebral organoids and stabilize 
cerebellar identities. Cultured at the air-liquid interface, CeOs can be maintained for several 
months to years, supporting the emergence of mature cerebellar cell types and morphologies; 
under these conditions, Purkinje cell progenitors undergo radial migration and develop into 
polarized Purkinje neurons with elaborate dendritic arbors for the first time in vitro. This model is 
also compatible with multielectrode array recordings, enabling the study of electrophysiological 
consequences of ATM loss. Furthermore, the protocol can be applied to generate cerebellar 
organoids from mouse embryonic stem cells, allowing comparative studies, as mice are naturally 
protected from ATM-mediated Purkinje cell degeneration. 
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Relevance of ATM-dependent regulation of autophagy in Ataxia Telangiectasia: integrating 
patient-derived cells and zebrafish disease models 

Rosa Scarpitta,1 Francesca Luongo, Michela Pucello,2 Vittoria Chianese,1,3 Francesca Di 
Lorenzo,1 Annalina Caroli,1 Maria Marchese,4 Giuseppe Neri,1 Laura Coculo,2 Daniela 
Trisciuoglio,2 Francesca Barco,5 Tommaso Butini,5,6 Francesco d’Errico,5,7 Venturina Stagni,2 
Chiara Gabellini1  

1 Unit of Cell, Molecular and Developmental Biology, Department of Biology, University of Pisa, 
Pisa, Italy.  

2 Institute of Molecular Biology and Pathology, National Research Council (IBPM-CNR), Rome, 
Italy.  

3 University “Federico II”, Naples, Italy.  

4 Neurobiology and Molecular Medicine Unit, IRCCS Fondazione Stella Maris, Calambrone, Pisa, 
Italy.  

5 School of Engineering, University of Pisa, Italy.  

6 Department of Biological, Chemical and Pharmaceutical Sciences and Technologies 
(STEBICEF), University of Palermo, Italy.  

7 School of Public Health, Yale University, and Yale Center for Emergency Preparedness and 
Disaster Response, New Haven, CT, USA.  

Objectives 

To investigate ATM-dependent autophagy dysregulation in Ataxia Telangiectasia (AT) by 
integrating in vitro and in vivo models.  

Methods 

We took advantage of an AT patient-derived lymphoblastoid line to identify the downstream 
effectors of ATM protein, analyzing the possible involvement of ATG4 family proteins, involved in 
autophagy. Loss of function zebrafish models for ATM orthologue were generated using the 
CRISPR/Cas9 gene-editing system or by pharmacological inhibition of ATM kinase activity (KU-
55933). A preliminary evaluation of zebrafish model sensitivity to UVB irradiation was also 
performed to establish conditions of extensive DNA damage.  

Results & Discussion  

Our preliminary data on lymphoblastoid cell lines suggest that ATM sustains the expression of 
the autophagy-related genes ATG4C and ATG4D, whose expression is indeed downregulated in 
AT cells, highlighting a novel signaling pathway that links ATM to autophagy. Indeed, upregulation 
of ATG4C or ATG4D rescues defects in AT patient-derived cells, such as impaired cell growth 
and oxidative stress sensitivity. The ATM orthologue in zebrafish shares high homology with 
human counterpart and it is expressed during the early development. Mutant atm zebrafish 
models partially recapitulate AT phenotypes and in our hands both atm CRISPANTs and KU-
55933-treated embryos exhibited hyperlocomotion compared to controls. Given that similar 
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phenotypes have been linked to the accumulation of unrepaired DNA damage caused by sleep 
deprivation, we exposed zebrafish embryos to UVB radiation to assess whether persistent DNA 
damage underlies the observed phenotype: the results revealed dose-dependent phenotypic and 
molecular alterations.  

Conclusions 

If confirmed as a proof of concept of AT disease modelling, zebrafish atm loss-of-function models 
may represent a valuable tool to evaluate the possible effect of small molecules with autophagy-
modulating activity. The hyperlocomotory phenotype represents a measurable and reproducible 
endpoint suitable for high-throughput applications, supporting the therapeutic potential of 
targeting autophagy in AT.  

Lay summary 

We explored the role of defective autophagy in the pathogenesis of Ataxia Telangiectasia (AT) 
integrating in vitro and in vivo approaches: in addition to AT patient-derived cells we exploited 
zebrafish, a unique model for studying human diseases that may represent a powerful 
experimental platform to identify promising therapies for AT. 

 

POSTER 18 

Guide for Spanish families and heath professional of A-T. 

Pascual Pascual, S.I,1 the Group of Spanish A-T specialists,2 AEFAT3 

1 Hospital Universitario La Paz. Universidad Autónoma Madrid, Spain. 
2 Group of professionals with expertise in A-T different specialities. 
3 Spanish Association of families of A-T, Spain. 
  
Objectives 
A-T is a rare disease, making difficult for healthcare professionals to gain experience beyond a 
few cases, and for families, to find reliable information about the condition and patient care. The 
Spanish Association of Families of A-T patients (AEFAT) proposed developing the first Spanish-
language guide with recommendations for the optimal management, aimed at Spanish-speaking 
families and health professionals worldwide. 
  
Methods 
Since 2021, AEFAT has compiled a database of over 90 healthcare professionals across more 
than nine specialties –including neurologists, immunologists, pulmonologists, oncologists, 
endocrinologists, physiatrists and dermatologists- as well as therapists such as speech therapists, 
psychologists and physiotherapists. These professionals, working with A-T patients in various 
hospitals across Spain and South American countries, expressed their willingness to collaborate 
on the project. They contributed to drafting the guide by working in specialty-specific groups, 
reviewing international guidelines written in English—such as those published by the A-T Society 
and ATCP—and updating recommendations based on the latest advancements in A-T research. 
  
Results 
Following multiple revisions and online discussions meetings, a final document was completed. 
The guide provides a comprehensible review of the broad spectrum of A-T related disorders and 
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recommended management strategies. The guide will be available on the AEFAT website 
(https://www.aefat.es/). 
  
Discussion 
The guide is designed to be clear and easily accessible, ensuring that all content is based on 
scientific evidence. It includes practical tools such as charts and tables to facilitate understanding 
and implementation. It is tailored to align with the Spanish healthcare system. AEFAT is 
committed to regular based on medical and scientific advancements. 
  
Conclusions 
This Spanish-language guide offers evidence-based recommendations to support healthcare 
professionals and families in managing A-T, providing a valuable resource for the Spanish-
speaking community. 
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