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There is no test for the devastating neurodegenerative disorder amyotrophic lateral sclerosis
(ALS). Diagnosis depends on the opinion of an experienced neurologist and the exclusion of
other conditions. As well as shortening diagnostic delay, the development of treatments requires
the discovery of specific disease markers. Such ‘biomarkers’ might reveal new pathways
containing novel drug targets, or be used to more rapidly assess the response to a candidate
drug, or help to individualize planning of care.
The cerebrospinal fluid (CSF) that bathes the brain and spinal cord is a potential source of such
biomarkers and substances may also be detected within the blood (serum). As part of the
Oxford Study of Biomarkers in Motor Neuron Disease (‘BioMOx’), CSF and serum has been
collected from group of ALS patients of varying sub-types and speeds of progression, and at
multiple time points in many of them. This project will analyse these samples using a sensitive
technique called Proton Spectroscopy Metabolomics.
This process can identify large numbers of substances from a tiny amount of fluid, which can be
compared with samples donated by healthy volunteers, thus identifying which ones are most
linked
to
ALS.
Immune
Technical overview of Proton Spectroscopy Metabolomics
inflammatory responses have
been shown to occur in ALS This involves the acquisition of a proton nuclear magnetic
1
patients’ brain and spinal cords, resonance ( H-NMR) spectrum from the sample, and
subsequent principal components analysis (PCA). This enables
though it is not clear whether
subtle differences between the spectra from different subthese have a primary destructive
groups to be identified, with minimal sample preparation
or ‘rescue’ role. The project will required and relatively low cost. Unlike other analytical
also
perform
specific methods such as mass spectrometry, it is a non-destructive
measurements of substances technique so that multiple analyses can be carried out on a
linked to this inflammatory single sample if necessary. This metabolomic approach
response, and markers of cell requires no prior assumptions or knowledge. Multivariate
loss, within the CSF and serum pattern recognition can identify distinct patterns of metabolites
to identify a specific ‘signature’ whose variation as a whole is characteristic of the disease,
rather than requiring identification of a unique biomarker.
for ALS.
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