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Supplementary materials & legends
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Supplementary figure 1. Confocal microscopy representative images showing MN/astrocyte
co-cultures labelled with specific markers for astrocytes and motor neurons.

Representative confocal microscopy immunocytochemical images for beta-tubulin-III (BTub-
III, green fluorescence) and GFAP (red fluorescence) (a), pTub-III (green fluorescence) and
choline acetyltransferase (ChAT, red fluorescence) (b), pTub-III (green fluorescence) and
homeobox protein HB9 (HB9, red fluorescence) (c) and, BTub-III (green fluorescence) and
homeobox protein Isletl (Isletl, red fluorescence) (d). Scale bar: 100 um for panel a and 50 pm
for panels b-d.
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Supplementary figure 2. Immunofluorescence representative images showing iAstrocytes
and MN/iAstrocyte co-cultures labelled with specific markers for astrocytes and motor
neurons.

Representative images of iAstrocytes differentiated from induced neural progenitor cells
(iNPCs), reprogrammed from fibroblast of healthy donors (CTR, panel a) and ALS patients
(C9, panel b), stained for cell identity markers Vimentin, CD44, GFAP and EAAT?2.

Panel (c) shows a representative image of co-cultures with Hb9 GFP+ mouse motor neurons
(green native fluorescence) and human astrocytes from ALS donors (C9) stained with GFAP
(red fluorescence).
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Supplementary figure 3. Characterization of exocytosis markers and size of the extracellular
vesicle populations in IFNy-stimulated MSCs.

(a) RT-gPCR quantification showing relative gene expression of exocytosis markers VPS4A,
ALIX, TSG101, CHMP2B, CHMP4B and CD63 in human MSCs untreated or stimulated with
IFNy. Gene expression was normalised to GAPDH and reported as a fold induction in
stimulated vs. untreated cells. IFNy -stimulation did not show any significant effect on gene
expression. Data are presented as means + SEM of 3 independent experiments (One-way
ANOVA, followed by Bonferroni post hoc test). (b) Size distribution of extracellular vesicles
isolated from IFNy-stimulated human MSCs as assessed by Zetaview, with size brackets
reported as a percentage of the total population (left y axis) and average particle
concentration/ml (right y axis). Data are expressed as means + SEM, of 3 independent
experiments.
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Supplementary figure 4. MSC-derived EVs reduce astrogliosis in astrocytes from the spinal
cord of adult SOD1G93A mice.

Representative confocal microscopy immunocytochemical images for GAPDH (red
fluorescence), (a) GFAP, and (b) S1003 (green fluorescence), and 4'6-diamidin-2-

fenilindolo (DAPI, blue fluorescence) in WT astrocytes, SOD1G93A astrocytes and EVs-treated
SOD1G93A astrocytes. Scale bar: 100 pm.
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Supplementary figure 5. MSC-derived EVs reduce the NLRP3-inflammasome in astrocytes
from the spinal cord of adult SOD1G93A mice.

(a) Representative confocal microscopy immunocytochemical images for GAPDH (red
fluorescenmce) and NLRP3 (green fluorescence), and DAPI (blue fluorescence), in WT,
untreated SOD1G93A astrocytes and SOD1G93A astrocytes treated with EVs. Scale bar: 100
pm. (b) Quantitative representation of the relative fluorescence intensity (see figure 2 for
details) for NLRP3, in WT astrocytes, untreated SOD1G93A astrocytes and EVs-treated
SOD1G93A astrocytes. Data are presented as means + SEM of N=3 independent experiments,
run in triplicate; statistical significance for p<0.05 at least (*p<0.001 vs. WT and #p<0.001 vs.
SOD1G93A astrocytes; F(2,6)=139.284; one-way ANOVA, followed by Bonferroni post hoc
test).
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Supplementary Figure 6. MSC-derived EVs reduce the expression of pro-inflammatory
cytokines in astrocytes of adult SOD1G93A mice.

Representative confocal microscopy immunocytochemical images for GAPDH (red
fluorescence), (a) IL-1§3, (b) IL-6, (c¢) CCL2, and (d) IL-10 (green fluorescence), and DAPI (blue

fluorescence) in WT astrocytes, SOD1G93A astrocytes and EVs-treated SOD1G93A astrocytes.
Scale bar: 100 um.



Supplementary table 1.
Details of fibroblast donors.

Sample Type of ALS Sex Age at biopsy Ethnicity Onset to death
collection (years) (months)

CTR155 Non-ALS control M 40 Caucasian -

Pat78 C9orf72 M 66 Caucasian 31.7

Pat183 C9orf72 M 50 Caucasian 27

Pat100 SOD1 (A4V mutation) F N/A Caucasian -

Pat102 SOD1 (A4V mutation) F N/A Caucasian -

Supplementary table 2.
List and sequence of the synthetic mimics used for mousc and
human astrocyte transfections.

Mouse miR mimics

miR-467f 5’-AUAUACACACACACACCUACA-3*
miR-466¢5’-GUGCACACACACACAUACGU-3’
miR-466m-5p 5’-UGUGUGCAUGUGCAUGUGUGUAU-3
miR-466i-3p 5"-AUACACACACACAUACACACUA-3’
miR-466i-5p 5’-UGUGUGUGUGUGUGUGUGUG-3”
miR-467g 5-UAUACAUACACACACAUAUAU-3’
miR-3082-5p 5’-GACAGAGUGUGUGUGUCUGUGU-3"
miR-5126 5’-GCGGGCGGGGCCGGGGGCGGGG-3’
miR-669¢-3p 5’-UACACACACACACACAAGUAAA-3’
Human miR mimic

miR-29b-3p 5°-UAGCACCAUUUGAAAUCAGUGUU-3*

Supplementary table 3.
Details of antibodies

PRODUCERAND
ANTIBODIES
PRIMARY ‘WORKING DILUTION CATALOG NUMBER
rabbit polyclonal anti-Ghial
fibrillary acid protein (GFAP) 1:1000 Sigma-Aldrich, Cat/ G4546
antibody
mouse monoclonal anti- = i "
Vimentin antibody 1:1000 Sigma-Aldrich, Cat#f V2258
mouse monoclonal anti- 1:500 Chemicon Intemational, Cat#
S100p antibody 3 MAB079-1
rabbit recombinant
monoclonal anti-NLRP3 1:100 Abcam, Cat/f ab210491
antibody
rabbit polyclonal anti-Nrf2 .
antibody 1:500 Abcam, Cat# ab31163
goal W"md""'h b L1p 1:1000 Sigma-Aldrich, Catfl 13767
goat polyclonal anti-TNF-a 5 . z
antibody 1:300 Sigma-Aldrich, Cat/f T0938
chicken polyclonal anti-IL-6 1:500 Sigma-Aldrich,
antibody " CathGW22495
rat monoclonal anti-monocyte
chemotactic protein-1 (MCP- 1:500 Abcam, Catff ab8101
1) antibody
rabbit polyclonal anti-IL-10 .
antibody 1:500 Abcam, Cat¥f ab996995
monoclonal anti-
glyceraldehyde-3-phosphate " ’ "
dehyd: (GAPDH) 1:1000 Sigma-Aldrich, Cat#f G8795
antibody
chicken polyclonal anti- 2
GAPDH antibod 1:1000 Abcam, Cat/ ab83957
SECONDARY
ANTIBODIES
donkey anti-rabbit Alexa Thermo Fisher Scientific,
Fluor A488-conjugated Cat/f R37118
donkey anti-mouse Alexa Thermo Fisher Scientific,
Fluor A488-conjugated Catif A21202
donkey anti-goat Alexa Fluor Thermo Fisher Scientific,
A488-conjugated 506 Catlf A11055
goat anti-chicken Alexa Fluor i Thermo Fisher Scientific,
A488-conjugated Cat#f A11039
donkey anti-mouse Alexa Thermo Fisher Scientific,
Fluor A467-conjugated Cathf A31571
goat anti-chicken Alexa Fluor Themmo Fisher Scientific,
A467-conjugated Catlf A21449




Supplementary table 4.
Percentage of variation of GFAP, TNF-a and IL-1B expression in SOD1%934 mouse-derived astrocytes after 48h transfection with
single miRNA synthetic mimics vs. untreated SOD1%934 astrocytes.

G93A G93A G93A G93A G93A G93A G93A G93A G93A G93A
+Scramble | +466q +467f +466m-5p | +466i-5p | +466i-3p +467g +5126 +669c-3p | +3082-5p
GFAP | -10%%5.6 |-40% £ 0.9| -57%+2.7 | -68% +4.1 |-80% + 2.8 -54% +3.0 |-22% £ 2.7 |-18% + 1.8| -65% + 2.4 [-58% + 2.4
TNF-a | -11% +1.3 |-97%=* 1.5(-97% 1.8 | -100%+ 2.4 -100%z 1.9(-113%z* 3.0(-22% + 2.5 |-29%* 1.4 |-110% + 2.5-97% + 2.7
IL-1B -4%+2.8 |-68%+4.2|-68%+4.2| -56% £ 1.7 |-75% +£2.9|-69% +£5.0 |-19% + 3.5 [-20% £ 2.1| -74% + 2.7 |-57% £ 2.9

Supplementary table 5.
List of the up-regulated miRNAs detected in human MSCs (hMSCs) primed with IFN-y; the microarray analysis (LC-Science)
has been performed in 3 independent human MSCs batches, three runs for each single batch.

hMSC hMSC+IFN
Reporter Name p-value Mean StDev Mean StDev Log2 (G2/G1)
hsa-miR-27a-3p 7.25E-02 645 99 841 35 -0.38
hsa-miR-29b-3p 8.96E-02 1203 749 2431 388 -1.01
hsa-miR-7150 2.98E-02 24 4 33 2 -0.45
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