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Amyotrophic lateral sclerosis: the active role of Motor Neurons in the immunomodulation

Amyotrophic lateral sclerosis (ALS) is the most common neuromuscular disorder that primarily
involves motor neuron cells. Rapid detection of the disease is critical for effective treatment.

The Molecular Neurobiology Laboratory at the Mario Negri Institute has now discovered that the
immune molecule CXCL13 is expressed by motor neurons to protect themselves during the
progression of ALS. The results will appear online November 5 in the journal EBioMedicine.

"This is an interesting and underestimated aspect of neurodegenerative disorders where immune
processes are activated in different districts and by different cell types with effects other than those

classically known," says Dr Giovanni Nardo, the principal investigator of the study.

Motor Neurons actively induce immune molecules to modulate the surrounding environment
CXCL13 is a chemokine, which is physiologically involved in the organisation of lymphoid organs
where immune cells maturate. Nevertheless, the expression of CXCL13 in the CNS is strictly
associated with neuroinflammation, a pathological feature of several neurodegenerative diseases,
including ALS.

The preliminary evidence from the lab showed a significant upregulation of CXCL13 CNS of the ALS
mice. At first, this suggested a direct correlation between the activation of the chemokine and a faster
disease progression. Unexpectedly, the neutralisation of the chemokine in ALS mice worsened the
disease exacerbating the motor neuron impairment and the atrophy of skeletal muscles suggesting
a beneficial effect of CXCL13 in ALS.

"The fascinating aspects was that during the disease, motor neurons expressed high levels of this
chemokine both at the central and peripheral levels. Thus, the suppression deprived them of a
previously unknown protective process. Indeed, we established that the CXCL13 silencing enhanced
motor neuron loss and inflammation whilst its administration preserved motor neurons from

degeneration," says Dr Trolese, the co-investigator and first author of the paper.

CXCL13 as a prognostic biomarker of ALS
Consistent with the protective action of CXCL13 in mice, the levels of the chemokine were found
increased in spinal motor neurons ALS patients while being significantly downregulated in the

cerebrospinal fluid (CSF) compared to non-neurological and Multiple Sclerosis patients.
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"Reduced CXCL13 levels in the CSF of ALS patients might be an index of the motor neuron
dysfunction, putting this chemokine forward as a clinical adjunct for the early discrimination of the
disease compared to ALS-mimic disorders with a high inflammatory component such as chronic
inflammatory demyelinating polyneuropathy and multiple sclerosis," says Dr Bendotti, the head of

the laboratory.

"The evidence gained by our group introduced an unexpected and peculiar role of CXCL13 in ALS,
expressed by motor neurons to prevent inflammation and translocated along with motor axons to
prevent their degeneration”, Dr Nardo says.

The team is currently working on the development of a proper multi-centric large-scale validation to
confirm CXCL13 as an attractive biomarker into clinical practice. In parallel, a more extensive
analysis of the processes underlying motoneuronal activation of CXCL13 in ALS will be made to
determine the mechanisms hindering inflammation in the CNS and promoting axonal regeneration

in the periphery.
The research was mainly funded by Vaccinex Inc. (1895 Mount Hope Avenue, Rochester, NY

14620), together with the "Translating molecular mechanisms into ALS risk and patient's well-being"
(TRANS-ALS) - Regione Lombardia (no. 2015-0023).
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