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NMR BASED METABOLOMICS TO INVESTIGATE MOLECULAR
MECHANISMS IN ADLD NEURODEGENERATIVE DISORDER
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Antosomal Dominant Leukodystrophy (ADLD) 1s an ultra-rare but underestimated lenkodystrophy that
oceurs m adulthood [1]. This disorder is characterized by progressive degeneration of white matter due
to duplication of the LMNE1 gene. Climeally, ADLD progresses slowly and presents with autenomic
dysfinction early on, followed by pyramidal and cerebellar signs such as spasticity, tremor, and ataxia.
Although affected individuals may survive for over twenty years post-onset, their quality of life is
markedly compromised.

As this is an ultra-rare disease, research into reliable biomarkers and the wnderlying molecolar
mechanisms of ADLD remains limited. For the first ime, we employed NME-based metabolomics
to analyze cerebrospinal flmd (CSF) and bloed samples from two patients with confirmed TMNE1
duplication. Using the high-resolution magic angle spinning (HR-MAS) NME. spectroscopy, we present
the first metabolic fingerprint of CSF. In this multi-fluid study, non-targeted NME metabolomics
revealed elevated levels of lactate in both CSF and plasma, indicating its potential as a key biomarker
for ADLD. We observe, in comparison with C5F no ADLD samples, high level of lactate, together with
low alamine levels. This suggests disturbances in energy and nitrogen metabolism within astrocytes.
In particular, the absence of glutamate and gamma-aminobutyric acid (GABA), with only glutamine
present, indicates possible disturbances in the glutamate/GABA-glutamine cycle, which is essential
for the recyeling of nevrotransmitters by astrocytes. Furthermore, the absence of N-acetyl-L-aspartate
(MNAA) and low levels of myo-mositel suggest impaired myelin repair by oligodendrocytes. In
conclusion, our metabolomic profiling of CSF offers promising non-invasive biomarkers that enhance
understanding of the molecular pathology in ADLD. This approach underscores the potential of
high-throughput metabolomics to inform diagnoestic and therapeutic strategies for this rare disorder,
which currently lacks effective treatment options.
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