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INTRODUCTION

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative
disease, and its pathogenesis is not yet fully understood; no reliable
biomarker is available neither for ALS diagnosis nor for the monitoring of
disease progression.

Astrocytes are abundant and dynamic glial cells exclusive to the central
nervous system (CNS). It has been hypothesized that astrocytes-derived EVs
are involved in neuroinflammatory processes. As shown in mice, they
express on their surface GLAST protein, which is the transporter of
glutamate and one of the main neurotransmitter in the CNS.

In the last years, extracellular vesicles (EVs), that are nanoparticles secreted
by every cell, emerged as diagnostic biomarkers for several human
diseases. Indeed, they express on their surface markers from the parental
cell. Nevertheless, their application in diagnostic is currently limited by their
methods of identification, which are laborious and time consuming. In our
laboratory we have established a fast method to detect EVs in liquid biopsy
by flow cytometry.
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NTA showed that both size and concentration of plasma EVs did not vary
between HC and ALS patients (Figure 2).
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Figure 2. Size (nm) and concentration (EVs/ml) of plasma-derived EVs by NTA.

Flow cytometry analysis of endothelial-, leukocyte- and platelet-
derived EVs showed no statistical significant differences between HC
and ALS patients (Figure 3).
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Figure 3. Counts of endothelial- (endo), leukocyte- (leuko), and platelet-derived EVs
in HC and ALS patients.

HC (n=10) and ALS patients (n=12) (Figure 1A).

+* The most abundant circulating EVs (endothelial-, leukocyte-, and platelet-
derived EVs) and GLAST+ EVs were identified in blood and plasma of
patients and HC by flow cytometry using a Custom EVs detection kit (Becton
and Dickinson). This method is fast (1hr) and is well established in our
laboratory (Figures 1B-D) (cappellano G. et al. Cells. 2021. doi: 10.3390/cells10010085).

Interestingly, we found that GLAST+ EV counts were significantly increased
in ALS patients compared to HC (Figure 4). No clinical difference allowed us
to associate these EVs with any clinical outcome.
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Figure 1. A-B) Schematic representation of the typical steps for NTA and
flow cytometry analysis of EVs C) Gating strategies for circulating EVs and
D) GLAST+ EVs.
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derived GLAST+ EV in ALS patients.

** The finding that GLAST+ EVs, released by astrocytes, are
increased in ALS patients might suggest their use as a
biomarker for ALS. We detected them by applying an easy
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Figure 5. Correlation between all the EVs (Endo, Leuko, PLT and GLAST+ EVs) with the categorical
variables (form of disease, mutation, progression, cognitive picture, phenotype) and not categorical
clinical variables (delta ALSFRSR, delta BMI and delta FVC).
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