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Supplemental Methods

Behavioral Analysis. ALS mice were analyzed at day 30 and 60 (presymptomatic), day 90-100 (early
symptomatic), and day 120-140 (late symptomatic/end-stage) time points. Onset of symptoms was defined by
the peak of the weight curve and visible signs of muscle weakness. End-stage disease was determined by
symptomatic progression and animal care guidelines (thus it varied from the 135 time-point by +5 days).
Disease progression was documented according to established methodology provided by Prize4Life and The
Jackson Laboratory (1). Symptomatic analysis was conducted by daily monitoring and weight measurements
every 3-4 days starting at day 80. Symptomatic onset was defined as the age at which animals began to
decline in weight (2). In Figure 12E, the early symptomatic phase was defined as the time between disease
onset (peak weight) to a 5% drop in weight; late symptomatic phase was defined as the time between a 5%
drop in weight and end-stage. Neurological scores for both hind legs were assessed daily for each mouse
beginning at 50 days of age. The neurological score used a scale of 0 to 4 developed by ALSTDI (3). Criteria
used to assign each score level were: 0 = Full extension of hind legs away from the lateral midline when the
mouse is suspended by its tail, and mouse can hold this position for 2 seconds, suspended 2-3 times; 1 =
Collapse or partial collapse of leg extension towards lateral midline (weakness) or trembling of hind legs during
tail suspension; 2 = Curling of the toes and dragging of at least one limb during walking; 3 = Rigid paralysis or
minimal joint movement, foot not being used for forward motion; 4 = Mouse cannot right itself within 30
seconds from either side, euthanasia.

Generation of chimeric mice. Recipient lethally irradiated (950 Rad) 60 day old B6/SJL-SOD1%%** and
B6/SJL-WT mice were transplanted with donor syngeneic BM cells from CX3CR1-GFP*"-WT mice. Donor F1
B6/SJL-CX3;CR1-GFP*" mice were generated by crossing homozygous B6-CX3CR1-GFP** to SJL-WT mice.
In these chimeras, peripheral monocytes are distinguishable from microglia by FACS. Since CX3CR1 is
expressed on myeloid cells, all peripheral BM-derived macrophages express GFP (4). Since radiation-resistant
microglia have very slow turnover in adult CNS (5), all CNS-derived CD11b*/CD39" microglia were GFP-
negative. We determined the percentage of chimerism 8 weeks after transplant by examining cells from the
spleen. We found that 95-97% of F4/80°CD11b" cells in the spleen were GFP*. In chimeric SOD1 mice,
mononuclear cells stained for the monocyte marker CD11b could be easily subdivided into three distinct
subsets: 1) CD11b*/GFP/CD39" microglia; 2) CD11b*/GFP*/CD39" peripheral macrophages; 3) CD11b"/GFP"
lymphocytes (Figure 10E).

Generation of monoclonal antibodies specific for resident microglia and peripheral inflammatory
monocytes. Adult Lewis rat was vaccinated (ip) five times (two weeks apart) with adult freshly isolated
microglia cells (5-10x10° per vaccination) sorted with CD45-PerCp and CD11b-PeCy7 antibodies (BD
Biosciences) from brains and spinal cords of C57/BlI6J (8-10 weeks old) mice. The first vaccination was
performed with Complete Freund's Adjuvant and then next 3 injections with Incomplete Freund's Adjuvant with
live microglia. The final boost was with cells injected both i.v. and i.p. to generate rat hybridoma cells producing
specific microglia antibodies. Hybridoma positive oligoclones for microglia or peripheral monocytes were
screened and identified by FACS for microglia positive/BM-monocytes negative antibody using pooled murine
CD11b*/CD45"°" adult microglia isolated from C57/BI6J mice and GFP* bone marrow (BM)-derived monocytes
isolated from CX3CR1-GFP mice (Supplemental Figure 1A). 3-5 additional subclonnings were performed to
produce 4D4, 5E12 and 6C3 monoclonal antibodies (mAbs). Hybridoma cells producing CD39 (5E12) and
Ly6C (6C3) mAb were grown in bioreactor (Integra) to produce sufficient amount of antibodies for systemic
injections in SOD1 mice. Endotoxin was removed below 0.1U using Detoxi-Gel Endotoxin Removing Gel kit
(Thermo Scientific).

Cell transfection. For expression of Ly6C and CD39 in vitro, CHO-K1 cells (ATCC) were transfected with
Myc-DDK-tagged ORF clone of mouse lymphocyte antigen 6 complex, locus C1 and C2 (Ly6C1, Ly6C2) and
mouse ectonucleoside triphosphate diphosphohydrolase 1 (Entpd7; CD39). All transfection vectors were
purchased from OriGene. Lipofectamine2000 (Invitrogen) was used to transfect CHO-KI cells with the
plasmids.



Flow Cytometry. Mononuclear cells were directly isolated from the CNS of mice as described (6) except that
no dispase was used as we found that dispase shades off several surface molecules and may diminish their
surface detection. Mice were transcardially perfused with ice cold phosphate-buffer saline (PBS), spinal cords
and brains separately dissected. Single cell suspensions were prepared and centrifuged over a 37%/70%
discontinuous Percoll gradient (GE Healthcare), mononuclear cells isolated from the interface, and total cell
count determined. Cells were pre-blocked with anti-CD16/CD32 (Fc Block BD Biosciences), and stained on ice
for 30 min with combinations of anti-CD45-FITC, anti-Ly6C-FITC, CD11b-PE-Cy™7, rat IgG isotype controls
(from BD Biosciences). 5E12 (CD39) and 6C3 (Ly6C) mAbs were directly conjugated to or Alexa Fluor® 488 or
647 (Invitrogen) or detected with goat anti-rat IgG conjugated to FITC (Biolegend). PE or FITC-conjugated-
CD169 was detected by FACS as described previously (7). Combination of AnnexinV-PE or -FITC-conjugated
and 7AAD-PerCP was used to stain apoptotic and necrotic cells, respectively (BD Biosciences). APC- or FITC-
conjugated anti-BrdU antibodies were used to detect microglia and monocyte proliferation (BrdU Flow Kit; BD
Biosciences). Appropriate antibody IgG isotype controls (BD Biosciences) were used for all stains. We used
5E12 and 6C3 mAbs in all experiments except for CD39 (eBisoscience) and Ly6C mAbs (BD Biosciences) for
validation experiments showed in Supplemental Figure 2. Fluorescence-activated cell sorter (FACS) analysis
was performed on a LSR machine (BD Biosciences), and data subsequently analyzed with FlowJo Software
(TreeStar Software).

Patients. Blood and cerebrospinal fluid (CSF) collection was carried out via convenience sampling of patients
recruited from the Massachusetts General Hospital (MGH) Muscular Dystrophy Association ALS clinic and the
MGH Neurology Clinical Trials Unit. Blood samples from untreated relapsing-remitting multiple sclerosis
patients were collected at the Partners Multiple Sclerosis Center, Brigham and Women’s Hospital (BWH) and
matched healthy control volunteers were collected at the Center for Neurologic Diseases, (BWH). Patients
receiving an experimental therapy within the month prior to blood collection or with unstable medical conditions
outside of ALS were excluded. Study volunteers donating blood were enrolled over the period from 01/04/2011
to 09/06/2011; those donating CSF were enrolled over the period from 02/09/1998 to 12/14/2010 The
ALSFRS-R (revised ALS Functional Rating Scale) is a previously validated 48-point scale reflecting ALS disease
severity (8-10). Disease severity of MS patients was in the range of 2.5-3.5 on the EDSS (expanded disability
status scale) (11).

Blood samples. Blood samples were collected from 24 healthy control donors, 22 patients with sporadic ALS
(SALS), 4 patients with familial ALS (fALS) due to mutations in the SOD1 gene, and 8 relapsing-remitting MS
patients. All four fALS patients carried the SOD1 mutation, with specific mutations, including A10G, L113T,
A4V, and L9V (Supplemental Table 7). Blood was drawn by a study phlebotomist using standard equipment
and collected in lithium heparin tubes. Samples were transported to the lab for cell separation within 4 hours of
collection. Cells were then frozen until use.

Cerebrospinal fluid (CSF) samples. CSF samples were collected from 10 patients with sALS, 5 with fALS,
and 10 volunteers without a history of neurologic disease or relatives with ALS (Supplemental Table 8). 10
Parkinson’s disease (PD) donors were obtained from Harvard NeuroDiscovery Center and Neurology Clinical
Trial Unit Harvard Medical School, Boston. All human materials were obtained and used in accordance with the
policies of institutional review board at Brigham and Women’s and Massachusetts General Hospital. CSF was
obtained via lumbar puncture performed by an experienced neurologist and collected into polystyrene tubes
prior to processing. At least one ml of each CSF sample was cleared of cells and debris immediately after
collection by brief centrifugation and stored in aliquots at -80°C.

Isolation of human blood monocytes. Fresh peripheral blood mononuclear cells were obtained by Ficoll
density-gradient centrifugation. CD14*/CD16™ and CD14'/CD16" monocyte subsets stained with mouse anti-
human CD14-PE and CD16-PeCy7 (BD Pharmingen) were sorted with a FACSAria (BD Biosciences). The
sorted cells were further prepared for the RNA isolation protocol indicated below.

Analysis of miRNA and mRNA expression. To assess microRNA and mRNA expression in human
CD14%/CD16™ and CD14'/CD16" monocyte subsets and brain and spinal cord CD11b+/CD39 microglia and
CD11b/Ly6C spinal cord and splenic monocytes from WT and SOD1 mice, total RNA was isolated and
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analyzed by gRT-PCR using specific primers for selected mRNAs and miRNAs all purchased from Applied
Biosystems. For analysis of miRNA expression, qRT-PCR analyses were carried out using TagMan miRNA
assays (Applied Biosystems) and relative expression was calculated using the ACt method as described
elsewhere (12) and normalized to uniformly expressed U6 (Applied Biosystems) for miRNAs and house-
keeping genes for relative gene expression indicated in each corresponding figure legends. All gRT-PCRs
were performed in duplicate or triplicate, and the data are presented as mean * standard deviations (SD).

Administration of BrdU and tissue preparation. The cell-proliferation marker BrdU was dissolved by
sonication in PBS and injected i.p. (50 mg/kg body weight) daily for 5 days starting on day 85, 115 and 130 of
age in SOD1°%* and WT-littermates. 12 hours after the last BrdU injection, the animals were deeply
anesthetized and perfused transcardially, first with PBS and then with 2.5% paraformaldehyde. Their spinal
cords were removed, postfixed overnight, and then equilibrated in phosphate-buffered 30% sucrose. Free-
floating 30-um axial sections were collected on a freezing microtome (SM2000R; Leica Microsystems) and
stored at 4°C prior to immunohistochemistry.

Immunohistochemistry. Transverse sections of the spinal cord or coronal sections of the brain (30 um) were
treated with a permeabilization/blocking solution containing 10% FCS, 2% bovine serum albumin, 1% glycine,
and 0.05% Triton X-100 (Sigma-Aldrich). Primary antibodies were applied for 1 hour in a humidified chamber at
room temperature. Sections were blocked for 1 hour with blocking solution. The tissue was then stained in
combination with rat anti-4D4 mAb (1:2000; 4D4 clone), mouse anti-NeuN (1:500; Millipore) or rat anti-CD169
(1:200; Serotec), and rabbit anti-lba1 (1:500; Wako) antibodies diluted in PBS containing 0.05% Triton X-100,
0.1% Tween 20, and 2% horse serum. Sections were incubated with the primary antibody for 12 hours at 4°C,
washed with PBS, and incubated with the secondary antibodies in PBS for 1 hour at room temperature while
protected from light. Secondary antibodies used for both immunocytochemistry and immunohistochemistry
were donkey anti-rat or donkey anti-sheep Cy3, donkey anti-rabbit Cy5; donkey anti-mouse FITC. All
antibodies were purchased from Jackson ImmunoResearch Laboratories Inc. and used at a dilution of 1:250—
1:500. Control sections (not treated with primary antibody) were used to distinguish specific staining from
staining of nonspecific antibodies or autofluorescent components. Sections were then washed with PBS and
coverslipped in polyvinyl alcohol with diazabicylo-octane anti-fading agent or ProLong® Gold antifade reagent
with DAPI (Invitrogen).

RNA isolation and miRNA profiling in CSF. CSF samples were lyophilized and total RNA was extracted
using mirVana miRNA isolation kit (Ambion) according to the manufacturer’s protocol. The amount of RNA
extracted from the CSF samples was in the 50-2500 ng/ml range, consistent with the previous findings (13).
The levels of individual miRNAs in CSF were determined by TagMan miRNA assays from Applied Biosystems.
2-4 ng of total RNA was used in 6 pl of reverse transcription reaction with specific miRNA RT probes, prior to
TagMan real-time PCR reactions that were performed in duplicates. miR-125b, which is abundantly expressed
in brain (14), was detected in CSF samples and used as an internal control for normalization. miRNAs levels
were calculated relative to corresponding miR-125b levels by the formula 2*(-ACt), where ACt = Ctr-x-Clnir-
1250 All data are mean of duplicates, and the standard errors of mean were calculated between duplicates.

Tagman® microRNA Low density arrays (TLDA) miRNA analysis. The ABI Tagman® microRNA Low
density arrays (TLDA, Applied Biosystems, Foster City, CA, http://www.appliedbiosystems.com) were selected
as the platform for microRNA profiling in WT and SOD1 mice. This platform consists of 2 arrays: TLDA panel A
(377 functionally defined microRNAs) and TLDA panel B (289 microRNAs whose function is not yet completely
defined). Each array/panel includes, among other endogenous controls, the mammalian U6 (MammUG) assay
that is repeated four times on each card as a positive control. This platform represented comprehensive
Tagman Low Density Array (TLDA) for global screening of miRs for which commercially available primer-probe
sets existed that were extensively validated. Total RNA was isolated using mirVana miRNA isolation kit
(Ambion) from sorted CD11b*/CD39" spinal cord microglia and splenic CD11b+/Ly6C" monocytes from WT
and SOD1 mice at presymtomatic (60d), onset and end-stage (n=6-8 mice per group). RNA quality was
assessed using Nanodrop (OD 260/280 and 260/230) and bioanalyzer provided by the Biopolymers Facility at
Harvard Medical School. The overall microRNA profiling of these groups included a total of 16 Tagman ®
microRNA Low density arrays (TLDAs). For each biological specimen, two TLDA panel A were run. RNA
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reverse transcription was accomplished according to the ABI microRNA TLDA Reverse Transcription Reaction
protocol.

TLDA Data Analysis. TLDA were run in the 7900 HT Sequence Detection system. The ABlI TagMan SDS v2.3
software was utilized to obtain raw CT values. To review results, the raw CT data (SDS file format) were
exported from the Plate Centric View into the ABI TagMan RQ manager software. Automatic baseline and
manual CT were set to 0.2 for all samples.

Statistical analysis of TLDA data. TLDA data was normalized using quantile (R software) to remove
variation between samples. miRNA profiling of splenic Ly6C"™ monocytes and spinal cord-derived microglia
were analyzed using bioconductor one channel GUI package to calculate the expression. To find significantly
affected miRNAs in splenic Ly6C™ monocytes and spinal cord-derived CD39+ microglia in SOD1 mice
compared to non-Tg mice the raw data was subjected to quantile normalization algorithm using bioconductor’'s
HTQPCR to produce a uniform empirical distribution of Ct values followed by linear models fit program of
Limma package. Significant differential expression with P < 0.05 miRNA were generated. Next, input data for
class comparison, permutations and prediction analysis consisted of the miR expression CT values was
normalized to the endogenous housekeeping MammuU6 (CT, sample - CT, MammUG). miRNA expression
between WT and SOD1 mice was compared by ANOVA with Dunnett's post-hoc test.

Quantitative NanoString nCounter miRNA/gene expression analysis. Nanostring nCounter technology
(nanostring.com) allows expression analysis of multiple genes (up to 800 genes) from a single sample. It does
not require the conversion of MRNA to cDNA by reverse transcription or the amplification of the resulting cDNA
by PCR (15). Furthermore, it allows expression analysis of rare cells (at most 3,000-10,000 cells) which is
perfectly suited for the limited number of cells infiltrating the CNS. Nanostring nCounter gene expression is
more sensitive than microarrays, is similar in accuracy to qRT-PCR, and more scalable than qRT-PCR or
microarrays in terms of time, effort and sample requirements (16-18). We performed multiplexed target profiling
of 179 inflammation- and 511 immune-related transcripts which consist of genes differentially expressed during
inflammation and immune responses and 664 human miRNAs (see complete list of genes and miRNAs at
nanostring.com). This combination of genes and miRNAs and their differential expression in CD39" microglia
and Ly6C" monocyte subsets allowed us to interrogate immune-related pathways using the GeneGo and
Ingenuity® pathway analysis during disease progression in ALS mice.

GeneGo Biological Pathway Analysis. We compared differentially regulated genes in spinal cord CD39+
microglia and splenic Ly6C" monocytes in SOD1 mice and blood-derived CD14*/CD16™ monocytes from HC
vs. SALS subjects using GeneGO Metacore pathway analysis (GeneGO, St. Joseph, MI; genego.com). This
method identified transcripts that are overrepresented in defined ontologies. A false discovery rate (FDR) filter
was applied to preliminary P values, using a g-value calculation. After the enrichment, P values are calculated
for all the terms within the given ontology, each term is tested as a separate hypothesis, and the resulting g-
values represent corrected P values with account of total terms in the given ontology and the rank order of the
particular term. The identified significantly affected genes were further analyzed to identify biological/disease
processes and the involved pathways/networks in SOD1 mice and human ALS. The whole data set of 58
affected genes in CD39* microglia from spinal cord and 47 affected genes in Ly6C™ splenic monocytes in
SOD1 mice were imported into MetaCore to build an analysis of functional ontologies including GeneGo
process, GeneGo disease process, canonical pathway maps, and networks. Calculation of statistical
significance throughout MetaCore for maps, networks, and processes are based on P values, which are
calculated based on hypergeometric distribution. P values essentially represent the probability of particular
mapping arising by chance given the numbers of genes in the set of all genes on maps/networks/processes,
genes on a particular map/network/process, and genes in the experiment (19). We used a P value of 0.01 for
the cutoff. The degree of relevance to different categories for the uploaded data sets is defined by P values, so
that the lower P value obtains higher priority. The experimental data were input to build networks. The three
different scoring functions used to rank the small subnetworks created by the network building algorithms were
zScore, gScore, and p value. The zScore ranks the subnetworks (within the analyzed network) with regards to
their saturation with genes from the experiment. A high zScore means the network is highly saturated with
identified affected genes from the experiment. In other words, it means that relatively larger number of
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genes/analytes in a particular network were present in the aqueous sample. Each network is comprised of
canonical pathways. The gScore modifies the zScore based on the number of canonical pathways used to
build the network. If a network has a high gScore, it is saturated with expressed genes (from the zScore), and it
contains many canonical pathways. We controlled for multiple testing by estimating the false discovery rate.
Out of 664 microRNAs measured, 56 were confidently detected; 20 were differentially expressed in at least
one disease group.

IPA (Ingenuity®) miRNA-mRNA target filter analysis. To investigate the statistical significance of the
mMiRNA-mRNA interaction, we used the Targetscan 4.1 prediction of 862044 conserved miRNA binding sites
with non-zero context score which is a measure of conservation. In the SOD1 mouse dataset: miRNA target
filtering analysis using IPA results in 34 miRNA families that are predict to target 10797 mRNAs. To focus our
studies to genes involved in immune response, we filtered these predicted miRNA-mRNA interactions to
include only those genes involved in the IPA Canonical Pathway categories representing signaling pathways
involved in Cellular Immune Response, Humoral Immune Response and Cytokine Signaling. This resulted in
filtering of the 34 microRNAs to target 971 mRNAs possibly involved in immune response signaling. To further
focus our analysis, we integrated the mRNA expression studies using the Nanonstring platform into this
analysis. We filtered the 971 targets to contain the 47 immune related genes that are affected in SOD1 mice
taking into account the opposite nature of the miRNA-mRNA regulation. This resulted in a final 87 pairs of
mMiRNA- mRNA interactions representing, 27 miRNA families and 33 mRNAs. In our miRNA expression of ALS
subjects study, 56 miRNAs were found to be significantly affected in ALS subjects. Filtering the predicted
862044 to those containing only targets of these 56 miRNAs resulted in their reduction to 34118 sites. Further,
if we restrict the mRNA targets to be on genes found to be regulated with a fold change of >1.4 in our
Immunological Panel Nanostring arrays, we generated a final 68 unique miRNA-mRNA interaction pairs for our
dataset in which the mRNA and miRNA are oppositely regulated. The statistical significance of these 68
mMiRNA-mRNA interactions formed by 56 affected miRNAs were assessed as follows: 1) we generated 1000
random networks in which 56 randomly selected, non-regulated miRNAs from our study were used to find
MRNAs which contained a 3’'UTR motif for their binding. 2) These miRNA-mRNA pairs were further filtered to
contain only those 59 mRNAs that were affected in ALS subjects. It shows a mean of 44.88 interactions (SD =
9.99). The true interactions determined in out expression studies is 68 and corresponds to significant P-value <
1.1E-15. A similar analysis for the regulated miRNA-mRNA pairs in the SOD1 mice shows an interaction
distribution with a mean of 15.26 (SD = 4.03) whereas the true miRNA-mRNA interactions determined
experimentally is 41 with significant P-value of < 5.7E-9. The distribution of these random miRNA-mRNA
interactions is shown in Supplemental Figure 13. This analysis shows that the putative miRNA-mRNA
interactions that we observe in both the ALS subject and SOD1 mice are statistically significant. IPA provides
the most comprehensive, validated knowledgebase of interactions between biomolecules including miRNA.
Further, they also provide comprehensive annotation of different functional and pathway enrichment along with
the ability to present this knowledge in the form of a network of interaction. In our case, we are interested in the
mMiRNA-mRNA interactions focusing on those that are specifically involved in immune response signaling. With
this in mind, we further analyzed our miRNA and mRNA expression dataset using IPA.
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Supplemental Figure 1. Generation of monoclonal antibodies that identify resident microglia and peripheral
monocytes. (A) Schematic diagram of high throughout screen (HTS) designed to identify unique hybridoma antibodies
against peripheral bone marrow (BM)-derived monocytes and adult microglia cells. A Lewis rat was immunized with
microglial cells and oligoclonal antibodies were obtained as described in Supplemental methods. BM-derived monocytes
from CX3CR1°F"* transgenic mice, expressing GFP in all mononuclear cells(4), were isolated and pooled with WT-adult
microglia cells extracted by Percoll and pre-stained with CD45-PerCP. Pooled cells were screened against the rat anti-
mouse oligoclonal antibodies and detected with secondary goat anti-rat APC-conjugated antibodies. Hybridoma cells were
selected by FACS for microglia and BM-monocytes antibodies. Out of 12,000 hybridoma oligoclones, 16 hits were
identified (70% microglia+ and 30% both or BM+), with 2 antibodies: SE12 and 6C3, respectively specific for microglia and
BM-derived monocytes. (B) FACS histograms represent an example of identified oligoclones positive for microglia or BM-
derived monocytes. Gated microglia (CD45") and BM-derived monocytes (GFP*) were further analyzed and identified
oligoclones were subcloned three to five times to generate monoclonal specific antibodies (mAb) to microglia and
peripheral monocytes. ldentified oligoclones were rescreened with HTS LSR instrument to generate hybridoma
monoclones. (C) Flow cytometry histograms show mean fluorescence intensity (MFI) of surface expression of microglial
specific 5E12 (red line) and BM-derived monocytes specific 6C3 (green line) oligoclonal antibodies. (D) Specificity of 5E12
and 6C3 mAb for CNS-derived microglia and peripheral BM-derived monocytes. FACS analysis of pooled cells or CD11b-
gated mononuclear cells derived from naive adult mouse CNS and peripheral organs including spleen, PBMCs and bone
marrow (BM) stained for identified microglial (5E12) and peripheral monocytes specific (6C3) mAbs. Filled histograms
show 5E12 and 6C3 staining; open histograms show staining for isotype control.



Supplemental Figure 2. Identification of Ly6C and CD39 molecules
recognized by 6C3 and 5E12 mAb.

A 6C3 molecule identification C CHO-K1 transfected cells (48h)
Bone marrow homogenate
(the main source of 6C3* monocytes) No DNA Ly6C.1-plasmid  Ly6C.2-plasmid

lon Exchange

Concentrate eluate

64K 128K 192K 286K 64K 128K 192K 256K 64K 128K 192K 266K

Desalt FSC ——>
A . . 100007 0.00% ° ‘ 00 0.00% 105]0-00 0
Sucrose gradient purification _
0 10?] 10°
Dot Blot
v e 0 117% Lk [ 0.0 Yoo o 0.064%
. > 1 » o ‘I)Z 'I):‘ VU‘ l05 o mz |D] 104 ‘Ds ] 102 WJ 10‘ |l75
- . ' IC ——
6C3* fractions ¢ o[ o o] 5 o o
()C(‘) 28 | \ w1 | 10* 10*
O J 8 e ar
Bone marrow lysate-PC| . w 7 o
% 0! 1 0.0 o' 146.1% 53 9% ' 79.9% >0.1%
) " TS R v T T e PR T T g
Y l ‘ \ I 1 ’ 1 _‘..“ n o 0 10 10 10 o 10 10 10 10 o 10 10 10 10
> 6C3 —
v 1 {0.00% |  0.00%| 107000 0.00% 10°]0:00% 0.0 ‘
-i ipitati 110 5 100] e 10°] et [
6C3-immunoprecipitation 0] | b . el
2 —— 2 R . 2 i R
B Mass spectrometry analysis of 6C3 molecule o al _—
Protein Group o] 2 3 5 4 2 3 4 5
Reference ID = sp|P09S68|LY6C2_MOUSE 2] e r - 8 L8 0 0 for - 0= M0
protein Name = Lymphocyte anti n LYGC =

D Mock-transfected Identified 5E12 colony E CD39-cDNA transfected cells
105_0.00“/5 3.74% 10.rL().OO‘)r’o 91.12% 105 10.00% :91.93% 105,0.00% 0.88%
A 3 E E 1 Competition assay:
4 ] 10% ] ; | Preincubation with
| 10 O 1% 3 anti-5E12 mAb
o -
(|-_> 10° 10”4 < e 10”4
E » 10
T ™
N mzj 102j - () ) 102j
L o | O o8
W °30,00% %| °30.00% 8.88% " 10,00% 8.07%] °30.00%
BT TR BT T RS T TRR B P
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
SSC ———> SSsC ———>

Supplemental Figure 2. Identification of Ly6C and CD39 molecules recognized by 6C3 and 5E12 mAb. (A) Bone
marrow-derived monocytes were used as the main source for 6C3 antigen expressed by CD11b" cells. 6C3 antigen
purification was performed by ion exchange chromatography following linear sucrose gradient fractionation. 6C3" positive
fractions detected in dot blot (red boxed area) were pooled and the 6C3 molecule further purified by immunoprecipitation
with anti-6C3 mAb. Note, whole bone marrow protein lysate was used as a positive control (blue box, serial dilutions). (B)
Mass spectrometry analysis identified the Ly6C.2 isoform as the molecule recognized by 6C3 mAb. (C) FACS analysis of
CHO-K1 cells 48h post-transfection with cDNA expression vectors of Ly6C.1 and Ly6C.2 isoforms. No Ly6C" signal was
detected in mock-transfected (no plasmid DNA) cells or CHO-K1-transfected cells detected with isotype control (IC). Both
6C3 and commercial Ly6C antibodies identify both Ly6C.1 and Ly6C.2 isoforms in CHO-K1-transfected cells with Ly6C
expression plasmids. (D) 293T cells were transfected with normalized microglial cDNA library generated from
CD11b"/5E12" sorted adult microglia cells. 5E12 mAb recognized microglial cDNA-293T-transfected cells with a microglial
cDNA clone. Gene sequence analysis of the 5E12" cDNA colony identified CD39 gene. (E) Both 5E12 and commercial
CD39 APC-conjugated mAb immunoreactive to 293T cells transfected with CD39-cDNA expression plasmid 48h after
transfection. Note, pre-incubation of CD39-transfected 293T cells with 5E12 mAb completely abrogated detection of CD39
molecule with commercial CD39 antibody.



Supplementary Table 1. Significantly affected genes
in CD39+ spinal cord microglia in SOD1 mice

Affected genes Fold change vs. Non-Tg P value vs. Non-Tg
Upregulated Genes Presympt (60d) | Onset| End-Stage | Presympt (60d) | Onset | End-Stage
Ccl2 5.5 12.1 28.2 4.0E-04 7.7E-07 |1.4E-03
Ccl4 6.3 15.1 16.5 6.8E-04 1.8E-04 |3.2E-04
Csf1 4.2 8.5 13.1 8.9E-03 1.8E-04 (8.6E-04
Cxcrd4 2.7 £ 11.8 2.6E-01 5.7E-04 [2.5E-04
Ccl3 5.1 10.4 5.3 1.7E-01 3.4E-03 |7.9E-04
l11b 4.0 9.2 7.0 3.4E-03 4.2E-04 |6.8E-04
Maff 3.0 7.1 7.6 2.5E-02 6.5E-04 [2.7E-04
Cxcl10 3.5 3.7 8.3 6.9E-03 1.0E-03 |2.0E-04
C4a 3.9 3.5 5.9 3.7E-03 7.2E-04 [2.0E-03
Ccl5 3.0 4.7 5.3 6.8E-03 2.7E-03 |1.6E-03
C3 2.0 3.5 4.5 4.9E-01 3.7E-01 |1.0E-03
1118rap 1.1 1.7 5.9 8.6E-01 2.3E-02 |5.0E-03
Tir2 1 2:7 4.3 6.9E-02 4.4E-03 |7.1E-03
Tnf 1.8 2.9 3.3 6.6E-01 3.5E-02 [5.3E-03
Pdgfa 1.6 2.8 3.3 9.9E-02 1.3E-02 |2.1E-03
C3ar1 1.5 2.0 3.4 1.9E-01 7.1E-03 [1.2E-03
Bcl6 1.2 2.2 3.4 1.2E-01 2.8E-03 |1.2E-03
Pgk1 1.7 1.8 2.0 1.6E-01 1.1E-02 [6.4E-03
Gnas 14 1.6 2.2 7.8E-02 5.5E-02 [1.1E-02
H1r1 141 1.3 2.0 1.8E-01 1.3E-01 |9.7E-03
Downregulated Genes Presympt (60d) | Onset | End-Stage | Presympt (60d) | Onset | End-Stage
Tir5 -1.8 -6.7 -11.8 1.6E-02 2.0E-03 |9.8E-04
116 -1.7 -4.2 -8.2 1.2E-02 2.8E-03 |8.9E-04
Ccl24 -2.1 -4.1 -6.8 2.2E-02 1.4E-02 |1.3E-02
Myl2 -1.6 -3.0 -7.4 3.6E-03 5.2E-04 [3.0E-04
Prkca -1.6 -3.1 -4.5 4.1E-03 3.1E-04 [2.4E-04
Ccer1 -2.3 -2.0 -4.1 3.7E-03 4.5E-03 |2.3E-03
ll6ra -1.4 -3.0 -3.1 1.2E-03 1.1E-04 |1.9E-05
Tir3 -1.4 -2.0 -3.1 6.6E-03 6.2E-04 [3.8E-05
Rps6ka5s -1.2 -2.4 -2.9 1.2E-01 1.3E-03 |1.8E-04
Mef2a -1.5 -2.5 -2.5 3.9E-02 6.9E-03 [3.0E-03
1118 -1.4 -2.5 -2.6 5.9E-03 2.3E-03 |6.0E-04
Nr3c1 -1.4 -2.5 -2.5 1.2E-02 5.6E-04 |1.3E-03
Pla2g4a -1.2 -3.1 -2.0 7.9E-02 3.5E-03 [6.2E-03
Myd88 -1.4 -2.3 -2.4 2.2E-02 1.3E-03 [1.5E-03
Map3k5 -1.5 -1.9 -2.6 4.9E-03 5.1E-04 |4.9E-04
Map2k1 -1.4 -2.0 -2.5 4.5E-02 4.8E-03 [1.4E-03
Jun -1.9 -2.5 -1.5 2.3E-03 3.7E-03 [4.2E-02
Map2k6 -1.1 -2.0 -2.7 6.6E-02 5.1E-03 |9.8E-04
Rock2 -1.2 -2.1 -2.6 6.2E-03 4.1E-04 |2.9E-04
Mapk14 -1.2 -2.0 -2.5 1.0E-02 1.3E-03 |1.2E-03
Creb1 -1.1 -2.0 -2.5 6.1E-02 9.8E-03 |6.0E-03
1115 -1.2 -2.0 -2.4 1.1E-01 1.6E-02 |3.6E-02
Mef2c -1.1 -1.9 -2.5 6.6E-02 1.5E-03 |2.9E-03
Rapgef2 -1.6 -2.0 -1.9 3.1E-02 3.6E-03 [4.2E-03
Rac1 -1.3 -2.3 -1.9 3.0E-02 2.2E-03 |7.9E-03
Fos -1.5 -1.6 -2.4 2.1E-03 2.2E-03 |1.1E-03
Mapk8 -1.4 -2.2 -1.7 4.9E-03 4.5E-04 |6.1E-04
Max -1.5 -1.5 -2.5 4.0E-02 6.7E-03 |2.9E-03
Tir6é -1.3 -1.7 -2.5 9.5E-03 5.6E-03 |6.3E-04
Rhoa -1.4 -1.9 -2.0 1.3E-02 1.3E-04 |5.4E-04
Ripk2 -1.2 -1.9 -2.2 2.5E-02 9.5E-04 |5.9E-04
Tird -1.5 -2.0 -1.8 4.1E-03 6.2E-04 |2.1E-04
Mknk1 -1.4 -1.8 -1.9 1.8E-02 9.2E-04 |2.9E-04
Tgfb1 -1.3 -1.9 -2.0 2.3E-02 2.0E-04 |1.3E-03
Tgfbr1 -1.4 -1.9 1.7 1.3E-02 2.7E-04 |1.6E-03
Map3k1 -1.3 -1.8 -1.7 6.3E-02 1.6E-02 |9.0E-02
ll1a -1.3 -1.3 -1.7 1.8E-01 1.5E-02 [2.6E-03
Mef2d -1.3 -1.6 -1.4 3.8E-02 1.9E-04 |2.2E-02

Supplemental Table 1. Significantly affected genes in CD39+ spinal cord microglia in SOD1 mice. Note, values
represent fold change of significantly up or downregulated genes in SOD1 mice from non-Tg littermates at each time-
point. Data represents mean of three independent experiments (pooled from 4-5 mice in each experiment; see Figure 2 A
and B). P values represent statistical differences between 2 groups by Student’s t test (2-tailed).
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Supplementary Table 2. Significantly affected genes
in Ly6CHi splenic monocytes in SOD1 mice

Affected genes Fold change vs. Non-Tg P value vs. Non-Tg
Upregulated Genes Presympt (60d) | Onset | End-Stage | Presympt (60d) | Onset | End-Stage
Tnf 5.4 6.4 4.8 2.1E-03 1.0E-03 [1.2E-02
Ltb 3.7 4.5 7.9 2.1E-05 4.1E-05 |5.8E-04
Tir6 5.2 5.2 5.6 1.6E-04 2.2E-06 [8.8E-05
Ccr2 5.9 6.3 3.7 2.6E-05 2.5E-05 [2.3E-06
H2-Eb1 3.5 4.6 7.4 6.3E-08 4.9E-05 |4.5E-05
Jun 5 3.4 3.1 2.1E-02 3.6E-03 |5.7E-03
Rac1 6.1 4.3 1.8 6.4E-07 4.8E-07 |4.6E-04
Hdac4 3.9 4.1 3.3 2.1E-02 1.6E-05 [1.6E-03
Ccl5 4.0 4.0 3.0 1.3E-06 2.3E-03 [5.0E-03
Atf2 4.8 3.2 3.0 2.7E-04 1.4E-05 [1.3E-05
Tir1 5.2 2.9 2.7 2.3E-03 3.2E-02 [1.2E-03
Cd40 4.2 4.2 24 3.9E-04 2.7E-04 [3.5E-04
Ripk2 3.5 3.4 3.8 1.8E-03 4.5E-04 |4.8E-05
Myc 2.9 3.9 3.7 2.8E-04 7.2E-03 |1.9E-02
Mapk1 3.5 3.2 3.5 1.3E-03 2.3E-05 |5.6E-06
Rhoa 4.5 3.1 2.6 2.3E-05 4.9E-05 |1.3E-05
Cfl1 4.2 35 2.4 8.1E-03 2.0E-03 [1.4E-03
Daxx 3.9 3.7 2.4 7.5E-03 1.4E-03 [2.1E-04
11b 3.5 3.9 2.4 5.8E-03 1.5E-04 [4.9E-03
Stat1 3.4 3.8 2.6 1.9E-06 1.8E-03 [1.0E-05
Mafk 4.3 3.3 2.0 3.9E-04 1.1E-03 [4.5E-03
Cdc42 3.0 3.2 3.0 3.5E-05 5.5E-06 |2.3E-04
Myd88 3.5 2.7 2.8 1.2E-06 2.7E-06 [2.1E-04
Nr3c1 2.8 2.9 3.2 5.2E-05 5.4E-05 |9.9E-05
Mapkapk2 3.3 2.9 2.7 7.0E-07 2.7E-06 [1.3E-07
Mapkapk5 3.5 2.6 2.7 1.8E-04 1.8E-05 [1.4E-04
Tir2 3.6 2.9 2.2 2.1E-04 1.3E-04 [8.2E-05
Fos 3.8 2.9 1.9 2.0E-06 3.8E-04 [1.4E-04
Nfkb1 3.5 2.8 2.1 2.3E-03 1.6E-05 [2.1E-06
Cxcrd 3.1 2.9 2.2 3.1E-05 6.8E-04 [5.2E-06
Map2k1 3.2 2.9 1.9 2.3E-05 7.3E-06 |3.1E-05
Cc3 3.2 2.9 1.9 1.5E-04 2.4E-03 |2.9E-04
Map3k5 3.2 2.9 1.9 8.5E-05 1.1E-05 [2.2E-03
Raf1 33 2.9 1.8 5.7E-06 3.6E-06 |2.0E-03
Gnas 3.2 2.8 1.9 5.1E-07 4.7E-05 |2.1E-05
Mapk14 3.2 2.8 1.9 2.1E-05 4.0E-07 |3.1E-05
Tir7 3.0 2.9 2.0 4.9E-06 1.7E-04 [1.7E-06
Bcl6 2.7 2.8 24 5.0E-04 1.2E-04 [6.0E-05
1l18rap 3.2 2.5 2.1 2.1E-04 9.7E-04 |8.9E-03
Downregulated Genes|] Presympt (60d) | Onset | End-Stage | Presympt (60d) | Onset | End-Stage
Cebpb -2.8 -2.9 -2.2 9.5E-06 3.3E-05 |3.3E-04
Tradd -2.9 -2.7 -2.3 1.4E-04 3.6E-04 |2.1E-03
Tgfbri -2.9 -3.2 -2.2 7.9E-06 6.5E-06 [9.7E-05
Plcb1 -3.6 -2.8 -2.1 1.8E-05 2.5E-06 |6.0E-04
Rapgef2 -4.5 -2.6 -2.2 2.1E-05 2.3E-04 |3.3E-02
Mef2d -3.7 -3.2 -2.8 7.7E-04 2.1E-04 |1.1E-04
Tgfb1 -3.4 -4.0 -2.6 2.5E-04 5.7E-06 |7.0E-07

Supplemental Table 2. Significantly affected genes in Ly6CH' splenic monocytes in SOD1 mice. Note, values
represent fold change of significantly up or downregulated genes in SOD1 mice from non-Tg littermates at each time-
point. Data represents mean of three independent experiments (pooled from 4-5 mice in each experiment; see Figure 3 A
and B). P values represent statistical differences between 2 groups by Student’s t test (2-tailed).

11



5 g o
Q v i %
£ g F @ -
[m) ¥ _AN\Y “WE @.c
> P V("og NN AR
8 Q2 Sy "% @-
3 g TN NG
; AE( kS :&ﬂ%’l“ Q-@ 7 OF
= Yo X €3 A
() 0Og YT us =2
(@] D4 Ay -
c A% @ > €5 Qs Wi
) % o T G %
IR = N -
E 3'>€ = [ <] _ B
Y : Y Cwé V. 3
g o s » R&
4 O S: @: o A L
3 c : K 17Vs
2 g 2 ly.
3 o : §yf LM
- — L & P=y
L - g =
- © «~ N
] >mn e
o Q - w ‘?o’é( £ 7V§ & E{qg
=S © tigle i Vi
b~ < g MmEW: .
=3 3 -l
2 E o : -
© <«
E = g 3 g
E O o «Vé @== g 2 s
8D g Aot K Tl Rt ol
T E 2 g X 1Y " 2 3z
£6 § b £ et & & S
o6& 2 s S TE D¢ VY Y
o < ® o = .
s n o ®: SIS R AN =
Q- Q 0 C_ ¥ B s = 5 =
“6 -~ - V;Z (Y gokf LS A5 g
> K s =4y g
(& E‘ i \ i /% Qe ~ 2 3
S o % St & - €= g ¢
°cc 2 s N\ Wy Ve ) 5 g
= Q3 2 KA
TS 8 ¥ NS ) TR
- ~ %3 gy @
>E E| o; -
2 - i T
oI g £ % .
: S 5
<@ E|p* : &t s 3 B
> c (% £ B
™ > =X B o g 8 58 s
— ] gL . Qs Ol
(=2 I3 L §(”.2 (‘?'f: S g % B
— Z 3 3 e 8 g 2
L. c = 7} 9 £
> O o x F
g = *: %3 s
.s (7)) Qy: AN §© 8
& c A Piaey: a
QO -E O - o s ) %
£ © & @féog@é— & E
£ x - a ke] O
3 = N L S N 8 5 %
S O
Q. g = A 4 g g ¢ O ¢
< z A M ¥ 2 g 3 & 8
Q. [¢}] (@3 C%i AR 1\ Qg \ &\:2 _
= 'q_; SN "<V§ FE N =g g ==
@ E g 2 ¥ Aiwé NN /
2ol VA 5
Q H § 1Y/ g <A\ gé E
() o > - O
o S e /A g2 580
S 7 e\ S e 883
£ - Q < () Qo
(&) ’ / ] o S o o =
Q= b A ®F x @ @
(o) < H 6| 62 ¢ 279
ot i @ ° e Qg 2% &
s ®: : | = 8l 8 g 2o
2 Uk ‘é’kﬁ °l2 &25
0 g 2 H o0
‘ £
< 2 ozl %

Supplemental Figure 3. Activation of pro-inflammatory pathways in splenic LyGCH' monocytes from SOD1 mice.
Biological network analysis based on differentially expressed inflammation-related genes in Ly6C™ monocytes at disease
onset demonstrated significantly activated biological pathways (see Table 3). The most affected transcription factor
networks related to monocyte activation were selected to demonstrate the genes involved in these networks. (A) Three
significantly activated networks related to pro-inflammatory splenic Ly6CH' monocytes from SOD1 mice are shown: SP-1,
NF-xB and CREB1. (B) Legend of network objects. For biological interpretation of the differentially expressed genes,
software tool MetaCore™ (GeneGo) was used.
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Supplemental Figure 4. Microglial loss occurs
during disease progression in the spinal cord of SOD1 mice
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Supplemental Figure 4. Microglial loss occurs during disease progression in the spinal cord of SOD1 mice.
Representative confocal images of whole mount axial sections of spinal cord from Non-Tg (litter) and SOD1%%%A
transgenic B6/SJL mice at presymptomatic, disease onset and end-stage, as indicated. Immunohistochemistry of triple
staining for 4D4 (a mAb with the identical specificity as CD39 to distinguish resident microglia from recruited peripheral
macrophages/monocytes), NeuN (neurons) and IBA1 (stains both microglia and peripheral monocytes). Boxed areas
represent inserts at high magnification in separate confocal channels.
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Supplemental Figure 5. Ly6C and CD169 expression defines distinct
monocyte infiltrate from indigenous CD39+ microglia in SOD1 mice
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Supplemental Figure 5. Ly6C and CD169 expression distinguishes monocyte infiltrates from resident CD39"
microglia in SOD1 mice. (A) Fluorescence immunohistochemistry and confocal scanning laser microscopy of spinal cord
axial sections from SOD1 at onset (defined by body-weight loss) and end-stage for NeuN (neuronal marker), IBA1
(myeloid marker) and CD169 (marker of inflammatory monocytes and differentiated dendritic cells ((7))) expression. Note,
dashed line delineates area of CD169+ monocyte infiltrates and same area shown below of neuronal loss in the ventral
horn at end-stage. Scale bar: 500 um. (B) Spinal cords of SOD1-CX3;CR1- GFP*" chimeric mice described in Figure 10
were analyzed for CD169 expression. Fluorescence |mmunoh|stochem|stry and confocal scanning laser microscopy of
spinal cord section of ventral horn from SOD1 chimeric CX3CR1 GFP™ mouse at 120d stained for IBA (blue) and CD169
(red). Magnified boxed areas on the middle and right panels in separate laser channels show that all recruited monocytes
(IBA1"/GFP"; white arrows) are positive for CD169 and that resident microglia (IBA1*/GFP"; yellow arrows) do not express
CD169. Representative confocal |mages of 5 mice. Scale bar: 50 um. (C) qRT -PCR analysis of Siglec? (CD169) mRNA
expreSS|on in spinal cord-derived CD39" microglia and spleen-derived LyGC sorted by flow cytometry from wild type and
SOD1°%** mice at disease onset and end- -stage. Total RNA was isolated and pooled from five mice. Expression levels
were normalized to GAPDH. Note, CD169 expression was not detected in CD39" microglia. Data represent mean + SEM.
(D) gRT-PCR analysis of SiglecT mRNA expression in spinal cord-derived microglia (MG; CD11b"/GFP’) and recruited
peripheral BM-derived monocytes (PMs; CD11b"/GFP”) sorted by flow cytometry from SOD1 chimeric mice at onset and
end-stage. Total RNA was isolated and pooled from three mice. Expression levels were normalized to GAPDH. Data
represent mean + SEM.
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Supplemental Figure 6. Systemic treatment with anti-Ly6C
mAb antibody reverses spleen atrophy in SOD1 mice
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Supplemental Figure 6. Systemic treatment with anti-Ly6C mAb antibody reverses spleen atrophy in SOD1 mice.
B6/SJL-SOD1%** and B6/SJL-Non-tg mice were treated as described in Figure 12. (A) Representative images of
morphology and size of spleens from a-Ly6C-teated B6/SJL-SOD1°%** and B6/SJL-Non-Tg compared to IC groups 30
days post-treatment (120d old). (B) Mean spleen weights were compared between B6/SJL-WT littermates and B6/SJL-
SOD1 mice. Data represent mean + SEM for 5-6 mice per group. P < 0.01 compared to IC control group by ANOVA with
Bonferroni’s post-hoc test.
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Supplemental Fig. 7. Effect of splenectomy on survival
and clinical scores in SOD1 mice
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Supplemental Figure 7. Effect of splenectomy on survival and clinical scores in SOD1 mice. SOD1 mice were
splenectomized at pre-symptomatic phase (60d old) (n=6). SHAM-operated SOD1 littermates (maintained and surgically
operated under identical conditions as splenectomized mice, but without splenectomy) served as the control group (n=7).
(A) Kaplan-Meir analysis of the probability of surviving of sham-operated and SOD1 splenectomized mice as a function of
age. Log-rank (Mantel-Cox) test comparison showed significant differences (P=0.005). (B) Weight loss plotted for SHAM
and splenectomized groups. Data represent mean + SD. Statistical analysis between splenectomized and SHAM mice is
by Student’s t test (2-tailed). *P < 0.05. (C) Decline in rotarod performance of sham-operated and splenectomized mice as
a function of age.
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Supplemental Figure 8. CD14+/CD16- peripheral
blood monocyte in ALS subjects
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Supplemental Figure 8. CD14+/CD16- peripheral blood monocytes in ALS subjects. (A) Representative FACS
histograms of CD14+/CD16- and CD14+/CD16+ monocyte subsets from peripheral blood of healthy controls, sporadic
and familial ALS subjects. (B) Statistical analysis of absolute numbers of blood monocyte subsets in 1 ml of peripheral
blood from healthy controls (n=18), sALS (n=18) and fALS (n=4) subjects which were used for miRNA and gene profiles
shows a decrease in CD14+/CD16- monocytes. No statistically significant changes were observed for CD14+/CD16+
monocytes. Each data point indicates an individual subject. Horizontal bars denote mean of cell numbers in each group.

Statistical analysis by one-way ANOVA followed by Dunnett's multiple-comparison post hoc test. *P < 0.05; **P < 0.01.
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Supplemental Table 3. Similarly affected miRNAs and mRNAs in peripheral
monocytes from SOD1 mice and sporadic and familial ALS subjects

Similar miRNAs SOD1 mouse (Spleen-Ly6CHi) sALS (Blood-CD14+/CD16-) fALS (Blood-CD14+/CD16-)
Fold change p-Value Fold change p-Value Fold change p-Value
let-7a 7.5 2.2E-02 2.8 3.3E-05 NT NT
let-7b 2.8 4.6E-02 2.0 5.2E-05 NT NT
let-7f 6.6 1.6E-02 2.1 5.2E-05 NT NT
miR-103 1.8 5.0E-02 3.3 7.7E-06 NT NT
miR-142-5p 1.5 3.5E-02 2.1 2.8E-07 7.5 1.8E-03
miR-146a 1.8 2.6E-02 4.2 9.8E-05 NT NT
miR-15b 1.4 4.6E-02 2.1 2.8E-05 NT NT
miR-155 3.1 6.8E-04 3.0 1.8E-04 7.0 4.6E-02
miR-16 1.9 1.9E-06 3.9 4.1E-08 NT NT
miR-193 -3.4 9.0E-05 -2.1 6.2E-04 NT NT
miR-19b 2.1 3.5E-03 3.1 7.6E-08 NT NT
miR-223 2.0 9.4E-05 1.7 1.1E-02 6.4 5.0E-02
miR-26a 2.2 1.3E-03 4.4 8.7E-07 NT NT
miR-26b 1.8 2.9E-02 2.4 6.1E-06 NT NT
miR-27a 2.2 1.2E-02 4.2 1.2E-04 47.8 1.0E-03
miR-29a 2.0 2.7E-03 1.7 1.2E-03 NT NT
miR-532-3p 1.8 2.7E-02 2.8 1.3E-06 4.9 1.0E-02
miR-574-3p 1.7 1.8E-06 2.1 1.5E-04 NT NT
miR-93 1.4 1.4E-02 2.6 4.8E-05 NT NT
Similar mMRNAs SOD1 mouse (Spleen-Ly6CHi) sALS (Blood-CD14+/CD16-) fALS (Blood-CD14+/CD16-)
Fold change p-Value Fold change p-Value Fold change p-Value
AHR 5.2 8.9E-04 1.9 3.8E-04 2.0 6.0E-02
Mef2d -3.2 2.1E-04 -1.5 1.5E-04 -1.5 4.4E-05
MHC-II 4.6 4.9E-05 1.3 4.4E-03 1.5 5.9E-03
Myc 3.9 7.2E-03 2.4 2.1E-02 2.2 1.6E-02
Nfkb1 2.8 1.6E-05 -1.2 3.8E-01 1.7 2.5E-06
Rac1 4.3 4.8E-07 1.3 2.2E-02 1.7 3.0E-02
Shc1 3.4 7.9E-05 1.4 1.6E-06 1.0 3.5E-01
SOCS1 -1.6 4.7E-02 -2.9 1.4E-07 -2.5 2.6E-03
Tgfb1 -4.0 5.7E-06 -1.6 7.8E-04 -1.4 6.7E-03
TIr2 2.9 1.3E-04 1.3 2.7E-03 1.7 3.1E-02

Supplemental Table 3. Similarly affected miRNAs and inflammation-related genes in peripheral monocytes in
SOD1 mice and sporadic and familial ALS subjects. Note, miRNA and gene expression in splenic Ly6CH' monocytes
from SOD1 mice at disease onset. Ahr and Socs7 genes were analyzed by qRT-PCR from WT (n=6) and SOD1%%% (n=6)
mice at disease onset. NT-not tested.
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Supplementary Table 4. Significantly affected miRNAs in blood-derived
CD14+/CD16- monocytes in MS and sALS subjects

Affected miRNAs Fold change vs. HC |P value vs. HC
Upregulated miRNAs MS sALS MS sALS
hsa-miR-26a 2.6 4.4 4.2E-05 |2.4E-07
hsa-miR-146a 2.9 4.2 1.2E-03 |3.6E-05
hsa-miR-27a 1.8 4.2 1.9E-02 [1.4E-04
hsa-miR-16 2.4 3.9 1.0E-04 |2.8E-08
hsa-miR-106b 1.6 3.8 5.4E-04 |7.8E-10
hsa-miR-30b 1.9 3.6 1.8E-04 |2.8E-08
hsa-miR-103 2.6 3.3 1.8E-05 |2.9E-06
hsa-miR-374a 1.1 3.2 3.7E-01 |5.7E-07
hsa-miR-19b 1.4 3.1 1.1E-03 [1.6E-08
hsa-miR-24 2.2 3.0 4.5E-04 |1.5E-06
hsa-miR-155 1.9 3.0 2.3E-03 |8.1E-05
hsa-miR-532-3p 2.3 2.8 2.8E-04 |3.2E-07
hsa-let-7a 2.5 2.8 1.8E-04 [1.0E-05
hsa-miR-374b 1.5 2.7 9.7E-03 |5.0E-07
hsa-miR-93 23 2.6 1.9E-06 [2.6E-05
hsa-miR-21 -1.1 2.5 5.3E-01 |2.0E-06
hsa-miR-1260 3.0 2.5 7.2E-05 |7.2E-04
hsa-miR-361-5p 2.4 2.5 1.6E-04 |3.8E-07
hsa-miR-27b 37 2.4 3.3E-05 [1.1E-03
hsa-miR-26b 1.5 2.4 4.4E-03 |6.1E-06
hsa-miR-101 -1.1 2.3 2.6E-01 |1.2E-06
hsa-miR-20a 2.0 2.3 5.0E-05 |7.1E-06
hsa-miR-720 2.7 2.3 4.3E-04 |2.2E-02
hsa-miR-340 -1.4 2.2 8.4E-02 |2.7E-05
hsa-let-7f 1.5 2.1 3.8E-03 |1.7E-05
hsa-miR-574-3p 1.2 2.1 1.8E-01 |6.6E-05
hsa-miR-423-3p 22 2.1 4.8E-05 |1.3E-04
hsa-miR-15b 1.5 2.1 3.1E-02 |1.0E-05
hsa-miR-142-5p -1.1 2:1 2.7E-01 |5.3E-07
hsa-miR-221 i 5 2.0 2.7E-04 |1.4E-06
hsa-miR-320c 3.4 2.0 1.5E-04 [1.0E-02
hsa-miR-30c 1.8 2.0 1.2E-03 [9.9E-04
hsa-let-7b 2.2 2.0 1.5E-04 [1.7E-05
hsa-miR-19a 1.0 2.0 9.7E-01 |1.4E-04
hsa-miR-664 2.6 1.9 4.3E-05 [1.7E-03
hsa-miR-29c -1.3 1.8 1.8E-01 [1.2E-03
hsa-miR-29a -1.1 1.7 4.5E-01 |5.3E-04
hsa-miR-223 1.0 1.7 8.7E-01 |5.6E-03
hsa-miR-423-5p 2.3 1.6 1.3E-05 [1.8E-03
hsa-miR-197 22 1.3 9.2E-04 |1.1E-01
Downregulated miRNAs MS sALS MS sALS
hsa-miR-660 -2.2 -1.7 3.9E-03 |2.7E-02
hsa-miR-453 -1.2 -1.9 9.0E-02 |1.6E-05
hsa-miR-526a -1.3 -1.9 5.2E-02 [2.1E-04
hsa-miR-598 -1.9 -2.0 2.3E-04 |1.4E-04
hsa-miR-603 -1.3 -2.0 4.1E-02 [1.8E-04
hsa-miR-651 -1.4 -2.0 6.8E-03 |5.1E-05
hsa-miR-193a-3p -1.6 -2.1 3.9E-03 |2.4E-04
hsa-miR-548g -1.5 -2.1 3.0E-03 |3.4E-05
hsa-miR-379 -1.5 -2.1 4.3E-03 |3.2E-05
hsa-miR-137 -1.5 -2.1 9.9E-03 |1.4E-04
hsa-miR-383 -2.0 -2.1 6.3E-04 |9.6E-04
hsa-miR-649 -2.1 -2.2 2.7E-03 |2.5E-03
hsa-miR-1297 -1.3 -2.2 5.7E-02 [1.8E-05
hsa-miR-1206 -1.6 -2.2 1.8E-03 |8.7E-05
hsa-miR-302¢c -1.9 -2.3 8.3E-03 |2.5E-03
hsa-miR-513a-5p -1.9 -2.5 1.9E-03 [1.7E-04

Supplemental Table 4. Significantly affected miRNAs in blood-derived CD14+/CD16- monocytes in MS and sALS
subjects. Note, values represent fold change of significantly up or downregulated miRNAs in MS (n=8) and sALS (n=8)
subjects from HC subjects (n=8). Total RNA was isolated from sorted blood-derived CD14+/CD16- monocytes
(Supplemental Figure 8). P values represent statistical differences between 2 groups by Student’s t test (2-tailed).
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Supplemental Figure 9. Expression of miRNAs in CD14+/CD16+
blood monocytes in ALS and MS subjects
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Supplemental Figure 9. Expression of miRNAs in CD14°/CD16" blood monocytes in ALS and MS subjects.
Quantitative nCounter expression profiling of blood-derived CD14"/CD16" monocytes for 664 miRNAs in sporadic ALS
(n=8) and relapsing-remitting MS (n=8) compared to healthy controls (n=8) from the same subjects shown in Figure 15.
Heatmap hierarchical clustering (Pearson correlation) shows significantly affected miRNAs in (A) ALS and (B) MS
subjects with at least 2-fold altered transcription levels (Nonparametric Kruskal-Wallis test, significance based on FDR
Benjamini-Hochberg; selected FDR limit: 0.05; P<0.01). Uncentered Pearson correlation was used as the distance metric
with average linkage for the unsupervised hierarchical clustering. (C) Summary of significantly affected miRNAs in ALS
subjects. Note, bars show fold differences of significantly affected miRNAs in ALS subjects from healthy controls. miRNA
expression level has been normalized against the geometric mean of five house-keeping genes (ACTB, B2M, GAPDH,
RPL19, RPLPO). Note, 70% of the identified affected miRNAs in CD14"/CD16" blood monocytes in ALS (12 miRNAs
highlighted in yellow) were identical to miRNAs affected in CD14"/CD16™ blood monocytes from the same ALS subjects
(see Figure 15). (D) qRT-PCR validation of 4 selected miRNAs in an independent HC (n=8) and sALS (n=9-10) cohort.
Relative expression in HC, MS, sALS and fALS were calculated using the comparative Ct (2-AACt) method. miRNA
expression level was normalized against U6 miRNA. PCRs were run in duplicates per subject. The graphs represent one-
way ANOVA and the Dunnett’'s multiple comparison tests of significantly upregulated miRNAs in ALS subjects. Each data
point indicates an individual subject. Horizontal bars denote mean of miRNA expression in each group. *P < 0.05; **P <
0.01; ***P < 0.001.
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Supplemental Figure 10. Expression of miRNAs in CSF of ALS subjects
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Supplemental Figure 10. Expression of miRNAs in CSF of ALS subjects. Cerebrospinal fluid (CSF) from healthy
controls (HC; n=10), sporadic ALS (sALS; n=10), familial ALS (fALS; n=5) and Parkinson disease (PD; n=10) subjects
was examined for 43 selected microRNAs which we found upregulated in splenic LyESCHI monocytes (see Figure 4A) and
SOD1 spinal cord CD39" microglia (see Figure 6A). 6 miRNAs (miR-27b, miR-150, miR-99b, miR-328, miR-146a and
miR-532-3p) were significantly upregulated in sALS or fALS subjects. Note, no differential expression of these miRNA was
detected in PD subjects. Relative expression in HC, fALS, sALS and PD were calculated using the comparative Ct
(2-AACt) method. miRNA expression level was normalized against miR-125b miRNA (see Methods). PCRs were run in
duplicates per subject. The graphs represent one-way ANOVA and the Dunnett’s multiple comparison tests of significantly
upregulated miRNAs in ALS subjects. Each data point indicates an individual subject. Horizontal bars denote mean of
miRNA expression in each group. *P < 0.05; **P < 0.01; ***P < 0.001.
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Supplemental Figure 11. Inflammation-related gene profiling in
CD14+/CD16- blood monocytes in ALS and MS subjects
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Supplemental Figure 11. Inflammation-related gene profiling in CD14'/CD16" blood monocytes in ALS and MS
subjects. (A) nCounter expression profiles of 184 inflammation-related genes in CD14"/CD16" blood monocytes from ALS
(n=8) and MS (n=11) subjects compared to healthy controls (n=10). (B) Bars show fold differences of significantly affected
genes in sALS and MS subjects from healthy controls. Data represent mean + SD. Gene expression level has been
normalized against geometric mean of 6 internal reference house-keeping genes (CLTC, GAPDH, GUSB, HPRT1, PGK1,
TUBBS). (C) PCA analysis of the identified affected genes between sALS and MS subjects with spatial gene distribution.
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Supplementary Table 5. Significantly affected immune-related genes
in blood-derived CD14+/CD16- monocytes in sALS and fALS subjects

Affected genes Fold change vs. HC |P value vs. HC
Upregulated genes sALS fALS sALS | fALS
CCL2 9.2 18.4 1.7E-02 [2.5E-03
FCER1A 0.8 7.3 5.2E-01 |2.1E-04
CSF1 4.7 7.2 3.1E-02 |3.4E-02
CXCL3 4.1 54 6.5E-04 |8.2E-02
CCL4 2.3 3.9 4.2E-02 [8.7E-02
CCR1 1.8 3.0 3.9E-02 |9.4E-06
IL7R -1.2 2.3 1.2E-01 [2.3E-01
MYC 2.4 22 2.1E-02 |1.6E-02
PTAFR 1.9 2.1 3.2E-05 |3.4E-02
IL1RN 1.9 241 5.8E-02 |4.9E-03
TNFSF14 22 21 7.0E-02 |1.3E-01
AHR 1.9 2.0 3.8E-04 |6.0E-02
LILRB4 -1.4 1.8 1.3E-01 [1.3E-03
TLR2 1.3 1.7 2.7E-03 [3.1E-02
RAC1 1.3 1.7 2.2E-02 |3.0E-02
JAK3 1.7 1.7 6.6E-03 |4.6E-02
KLRB1 -1.3 1.7 3.6E-02 |2.7E-01
SELL -1.3 1.5 7.6E-02 |3.3E-02
HLA-DRA 1.3 1.5 4.4E-03 |5.9E-03
ITGAM 1.4 1.5 1.7E-08 [5.0E-02
TNFSF8 1.8 1.5 3.4E-02 |3.6E-01
CD82 1.7 1.4 7.3E-03 |1.9E-01
CcD81 -2.0 1.4 2.5E-03 [1.9E-02
NFKB1 -1.2 1.4 3.8E-01 |7.7E-03
RUNX1 1.5 1.3 1.9E-02 [2.6E-01
IL6R 1.3 1.3 1.8E-02 [7.2E-02
IL4R 1.4 1.3 8.0E-04 |3.7E-02
CD44 1.6 1.2 9.3E-03 |3.4E-01
TLR4 1.3 1.2 7.3E-04 |1.5E-02
FCER1G -1.2 1.1 3.7E-02 |1.2E-01
TRAF3 1.7 1.1 4.5E-03 [5.5E-01
BCL3 1.8 1.1 5.1E-03 |7.4E-01
LIMK1 1.6 1.1 1.8E-02 [4.7E-01
SHC1 1.4 1.0 1.6E-06 [3.5E-01
KEAP1 1.5 -1.2 9.0E-03 |1.5E-01
IL18 1.3 -1.3 2.2E-02 [1.9E-03
TGFB1 -1.6 -1.4 7.8E-04 |6.7E-03
CASP10 -1.5 -1.4 3.0E-04 |2.0E-01
RIPK2 -2.1 -1.5 7.3E-06 |6.5E-04
MEF2D -1.5 -1.5 1.5E-04 [4.4E-05
LTB4R 1.1 -1.6 3.3E-01 |1.9E-04
CDKN1A -1.4 -1.6 1.3E-03 [1.0E-01
PLAUR -2.5 -1.6 2.9E-05 [2.2E-01
CD83 -1.4 -1.6 2.2E-02 [1.5E-01
LITAF -1.6 -1.6 2.2E-03 [1.2E-01
TNFRSF8 -1.5 -1.6 9.7E-03 |2.8E-03
LCP2 -1.7 -1.7 9.9E-06 |9.0E-04
PTK2 -1.4 -1.9 2.9E-02 |3.0E-04
NFKBIZ -1.7 -1.9 3.6E-05 |6.9E-03
NFE2L2 -2.0 -1.9 4.5E-09 [9.3E-06
FOS -1.8 -2.0 5.0E-04 |4.0E-02
DDIT3 -1.3 -2.0 3.6E-02 |3.0E-05
LILRAS -1.5 -2.0 1.6E-02 [4.0E-03
PTGS2 -2.5 -2.1 3.7E-05 |1.0E-03
PRDM1 -2.3 -2.2 6.7E-04 |3.7E-02
TAGAP -2.2 -2.3 4.5E-07 |7.1E-04
SOCS1 -2.9 -2.5 1.4E-07 [2.6E-03
NCR1 -3.3 -3.4 1.9E-05 [1.4E-04
CXCR4 -3.9 -4.2 5.7E-10 [2.1E-09

Supplemental Table 5. Significantly affected immune-related genes in blood-derived CD14+/CD16- monocytes in
sALS and fALS subjects. Note, values represent fold change of significantly up or downregulated miRNAs in sALS
(n=10) and fALS (n=4) subjects from HC subjects (n=10). P values represent statistical differences between 2 groups by
Student’s t test (2-tailed).
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Supplementary Table 6. MicroRNA target filter analysis identified
32 miRNAs targeting 27 mRNAs in ALS subjects

D [il Symbol Fold Change @ Symbol Fold Change E‘ Expression Pairing - E Source E] [E Confidence E]
hsa-miR-137 miR-137 (human, mouse, rat) +-2.100 AHR +2.000 “ TargetScan Human High (predicted)
hsa-miR-302¢ miR-302a/miR-302b/miR-291a-3p (includes others +-2.300 AHR +2.000 “ TargetScan Human High (predicted)
hsa-miR-453 miR-410*/miR-494*/miR-496* (includes others ]‘-1.900 AHR +2.000 “ TargetScan Human Moderate (predicted)
hsa-miR-19b miR-19b/miR-19a +3.100 CASP10 +-1.500 +4 TargetScan Human Moderate (predicted)
hsa-miR-24 miR-24 ]?3.000 CASP10 +-1.500 + TargetScan Human Moderate (predicted;
hsa-miR-361-5p miR-361/miR-361-5¢ +2.500 CASP10 +-1.500 +4 TargetScan Human Moderate (predicted)
hsa-miR-302c miR-302a/miR-302b/miR-291a-3p (includes others ‘*-2.300 CD44 +1.600 " TargetScan Human, miRecords Experimentally Observed, High (predicted)
hsa-miR-513a-5p miR-513a-5p ‘l -2.500 CD44 +1.600 1t TargetScan Human Moderate (predicted)
hsa-miR-526a miR-526a/miR-522*/miR-520c-5p (includes others ]‘ -1.900 CD44 +1.600 “ TargetScan Human Moderate (predicted)
hsa-let-7a let-7a/let-7f/let-7¢ (includes others) ‘?2.800 CDKN1A +-1.400 + TargetScan Human High (predicted)
hsa-miR-106b miR-20a/miR-106b/miR-17-5p (includes others j?3.800 CDKN1A +-1.400 +4 Ingenuity Expert Findings, TarBase, TargetScan Human, miRecords | Experimentally Observed, High (predicted)
hsa-miR-21 miR-21/miR-590-5¢ +2.500 CDKN1A +-1.400 + miRecords Experimentally Observec
hsa-miR-423-5p miR-423-5p/miR-423*/miR-3573-5p (includes others }?1.600 CDKN1A +-1.400 ~ TargetScan Human Moderate (predicted;
hsa-miR-603 miR-603/miR-3571 +-2.000 CXCL3 +5.400 1 TargetScan Human Moderate (predicted)
hsa-miR-146a miR-146a/miR-146b/miR-146b-5¢ ]?4.200 CXCR4 +-4.200 ~ miRecords Experimentally Observec
hsa-miR-101 miR-101/miR-101a/miR-101k +2.300 FOS +-2,000 + TargetScan Human High (predicted)
hsa-miR-155 miR-155 (human, mouse) ]?3.000 FOS +-2.000 + TargetScan Human High (predicted)
hsa-miR-221 miR-222/miR-221/miR-192¢ ‘fZ.OOO FOS +-2.000 +4 TargetScan Human, miRecords Experimentally Observed, High (predicted)
hsa-miR-29¢ miR-29b/miR-29¢/miR-29a J?I.SOO FOS +-2,000 +4 TargetScan Human High (predicted)
hsa-miR-374a miR-374/miR-374a/miR-374t +3.200 FOS +-2.000 +4 TargetScan Human Moderate (predicted;
hsa-miR-513a-5p | miR-513a-5¢ -2.500 ILIRN +2.100 " TargetScan Human Moderate (predicted)
hsa-miR-603 miR-603/miR-3571 +-2.000 ITGAM +1.500 +“ TargetScan Human High (predicted)
hsa-miR-16 miR-16/miR-497/miR-195 (includes others; |f§.900 LITAF +-1.600 4 TargetScan Human High (predicted)
hsa-miR-106b miR-20a/miR-106b/miR-17-5p (includes others’ +3.800 LITAF +-1.600 +4 TargetScan Human High (predicted)
hsa-miR-27a miR-27b/miR-27a ]f4.200 LITAF +-1.600 1+ TargetScan Human High (predicted)
hsa-miR-24 miR-24 +3.000 LTB4R +-1.600 1+ TargetScan Human Moderate (predicted)
hsa-miR-320c miR-320d/miR-320b/miR-320c (includes others. }*2.000 LTB4R +-1.600 +4 TargetScan Human Moderate (predicted;
hsa-let-7a let-7a/let-7f/let-7c (includes others) +2.800 MEF2D +-1.500 +4 TargetScan Human High (predicted)
hsa-miR-101 miR-101/miR-101a/miR-101t ‘?2.300 MEF2D +-1.500 4 TargetScan Human High (predicted)
hsa-miR-19b miR-19b/miR-19a '7‘3,100 MEF2D +-1.500 +4 TargetScan Human High (predicted)
hsa-miR-106b miR-20a/miR-106b/miR-17-5p (includes others’ }f3.800 MEF2D +-1.500 *~ miRecords Experimentally Observec
hsa-miR-223 miR-223 +1.700 MEF2D +-1.500 +4 TargetScan Human High (predicted)
hsa-miR-30b miR-30c/miR-30a/miR-30d (includes others) ]?3.600 MEF2D +-1.500 + TargetScan Human High (predicted)
hsa-miR-374a miR-374/miR-374a/miR-374t +3.200 MEF2D +-1.500 + TargetScan Human High (predicted)
hsa-miR-423-5p miR-423-5p/miR-423*/miR-3573-5p (includes others }*1.600 MEF2D +-1.500 +* TargetScan Human Moderate (predicted)
hsa-miR-1260 miR-1260b/miR-126( .?2,500 NCR1 +-3.400 +4 TargetScan Human Moderate (predicted;
hsa-miR-532-3p miR-532-3¢ ]1‘2.800 NCR1 +-3.400 ~ TargetScan Human Moderate (predicted)
hsa-miR-101 miR-101/miR-101a/miR-101t +2300 NFE2L2 +-2.000 + TargetScan Human Moderate (predicted;
hsa-miR-142-5p miR-142-5¢ }1‘2.1(!] NFE2L2 +-2.000 + TargetScan Human High (predicted)
hsa-miR-27a miR-27b/miR-27a +4.200 NFE2L2 +-2.000 + TargetScan Human Moderate (predicted)
hsa-miR-340 miR-340-5p/miR-34C ]"2.200 NFE2L2 +-2,000 *~ TargetScan Human High (predicted)
hsa-miR-374a miR-374/miR-374a/miR-374k +3.200 NFKBIZ +-1.900 4 TargetScan Human High (predicted)
hsa-miR-142-5p miR-142-5¢ ]’2.100 PLAUR +-2.500 3 TargetScan Human High (predicted)
hsa-miR-340 miR-340-5p/miR-34C +2.200 PLAUR +-2.500 + TargetScan Human High (predicted)
hsa-let-7a let-7a/let-7f/let-7c (includes others) ‘fZ.BOO PRDM1 +-2.300 + Ingenuity Expert Findings, TargetScan Human, miRecords Experimentally Observed, High (predicted)
hsa-miR-223 miR-223 l+1.700 PRDM1 +-2300 ~ TargetScan Human High (predicted)
hsa-miR-30b miR-30c/miR-30a/miR-30d (includes others) ]1‘3.600 PRDM1 +-2.300 +* TargetScan Human High (predicted)
hsa-miR-320c miR-320d/miR-320b/miR-320c¢ (includes others’ +2.000 PRDM1 +-2.300 e TargetScan Human Moderate (predicted;
hsa-miR-340 miR-340-5p/miR-34C “PZ.ZOO PRDM1 +-2.300 +4 TargetScan Human High (predicted)
hsa-miR-374a miR-374/miR-374a/miR-374t v*3.200 PRDM1 +-2.300 +4 TargetScan Human High (predicted)
hsa-miR-1206 miR-120€ ‘ -2.200 PTAFR +2.100 “ TargetScan Human Moderate (predicted)
hsa-let-7a let-7a/let-7f/let-7¢ (includes others) .?2.800 PTGS2 +-2.500 + TarBase Experimentally Observec
hsa-miR-101 miR-101/miR-101a/miR-101t .‘7‘2.300 PTGS2 +-2.500 + TargetScan Human, miRecords Experimentally Observed, High (predicted)
hsa-miR-146a miR-146a/miR-146b/miR-146b-5¢ ‘?4100 PTGS2 +-2.500 4 TargetScan Human Moderate (predicted;
hsa-miR-16 miR-16/miR-497/miR-195 (includes others; ]?3.900 PTGS2 +-2.500 *~ TarBase Experimentally Observec
hsa-miR-26a miR-26a/miR-26b +4.400 PTGS2 +-2.500 +4 TargetScan Human High (predicted)
hsa-miR-340 miR-340-5p/miR-34C }fZ.Z(X] PTGS2 +-2.500 ~ TargetScan Human Moderate (predicted)
hsa-miR-374a miR-374/miR-374a/miR-374t +3.200 PTGS2 +-2.500 4 TargetScan Human High (predicted)
hsa-miR-664 miR-664 (human, mouse, rat) }*1.900 PTGS2 +-2.500 1+~ TargetScan Human High (predicted)
hsa-miR-221 miR-222/miR-221/miR-192¢ ‘?2.000 PTK2 +-1.900 + TargetScan Human Moderate (predicted)
hsa-miR-340 miR-340-5p/miR-34C }?2.200 PTK2 +-1.900 4 TargetScan Human High (predicted)
hsa-miR-137 miR-137 (human, mouse, rat) F-2.100 RAC1 +1.700 +“ TargetScan Human High (predicted)
hsa-miR-302¢ miR-302a/miR-302b/miR-291a-3p (includes others J& -2.300 RUNX1 +1.500 " TargetScan Human High (predicted)
hsa-miR-513a-5p miR-513a-5¢ +-2.500 RUNX1 +1.500 " TargetScan Human Moderate (predicted;
hsa-miR-548g miR-548g ] -2.100 RUNX1 +1.500 “ TargetScan Human High (predicted)
hsa-miR-603 miR-603/miR-3571 +-2.000 SELL +1.500 “ TargetScan Human Moderate (predicted)
hsa-let-7a let-7a/let-7f/let-7c (includes others) ]*2.800 SOCs1 +-2.900 +4 TargetScan Human Moderate (predicted)
hsa-miR-142-5p miR-142-5¢ +2.100 SOCs1 +-2.900 +4 TargetScan Human Moderate (predicted)
hsa-miR-155 miR-155 (human, mouse) ]?3 000 SOCS1 +-2.900 +~ Ingenuity Expert Findings, TargetScan Human, miRecords Experimentally Observed, High (predicted)
hsa-miR-19b miR-19b/miR-19a +3.100 SOCs1 +-2.900 + TargetScan Human High (predicted)
|hsa-miR-221 miR-222/miR-221/miR-192¢ ]7‘2.000 SOCs1 +-2.900 * TargetScan Human High (predicted)
hsa-miR-30b miR-30¢/miR-30a/miR-30d (includes others) +3.600 SOCs1 +-2.900 + TargetScan Human High (predicted)
hsa-miR-106b miR-20a/miR-106b/miR-17-5p (includes others’ ]?3.800 TAGAP +-2.300 +4 TargetScan Human High (predicted)
hsa-miR-21 miR-21/miR-590-5¢ +2.500 TAGAP +-2.300 1+ TargetScan Human High (predicted)
hsa-miR-374a miR-374/miR-374a/miR-374t ]?3.200 TAGAP +-2.300 +4 TargetScan Human Moderate (predicted)
hsa-miR-526a miR-526a/miR-522*/miR-520c-5p (includes others +-1.900 TLR2 +1.700 " TargetScan Human Moderate (predicted;
hsa-miR-603 miR-603/miR-3571 ‘t-Z.ODO TLR4 +1.600 " TargetScan Human High (predicted)

Supplemental Table 6. microRNA-mRNA target filter analysis (IPA; Ingenuity) identified 32 miRNAs targeting 27 mRNAs
in ALS subjects.
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Supplemental Figure 12. microRNA-mRNA interactions in CD14+/CD16- blood monocytes in ALS. (A) MicroRNA
target filter analysis (Ingenuity) based on significantly affected miRNAs (see Figure 15) and immune-related genes (see

Figure 17) identified 32 miRNAs targeting 27 mRNAs in ALS subjects (see complete list of mMiRNA-mRNA interactions in

Supplemental Table 6).
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Supplemental Figure 13. Distribution of possible random interactions between 1000 of random non-regulated miRNA-
mMRNA pairs in comparison to observed putative miRNA-mRNA pairs in (A) 41 non-regulated highly expressed miRNAs
and the 47 affected genes in splenic LyGCH' monocytes in SOD1 mice (see Figure 4) and (B) 64 non-regulated highly
expressed miRNAs and the 59 affected genes in CD14+/CD16- peripheral blood monocytes in ALS subjects (see Figure
15) shown to be statistically significant (Targetscan 4.1; see statistical analysis in Supplemental Methods).
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Supplemental Fig. 14. The key transcription factors and target genes
in CD14+/CD16- blood monocytes in ALS

# Network Total nodes Seed nodes p-Value 2zScore gScore ‘@ . y
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Fc epsilonRI aépha =
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Supplemental Figure 14. The key transcription factors and target genes in CD14+/CD16- blood monocytes in ALS.
(A) MetaCore™ (GeneGo) pathway analysis based on identified affected immune-related genes (see Figure 17) shows
top 20 transcriptions factors and target genes. Note, 13 inflammation-related networks (highlighted in yellow) were
identical to splenic LyGC monocytes in SOD1 mice (see Table 3). (B) Specificity Protein 1 (SP-1) transcription factor and
its targeted genes in CD14'/CD16 monocytes in ALS.
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Supplemental Table 7. ALS Patients Donating Blood

o Disease Type
Characteristic SALS FALS
Number of patients 18 4
Disease duration (months) + SD* | 30.2 +/- 24.8 51.0 +/-46.2
Age in Years = SD 58.8 +/- 10.8 56.3 +/- 8.3
Percent Male 59% 75%

Mean ALSFRS-R 34.3 37.8

Site of Disease Onset

Bulbar 18% 0%
Cervical 55% 0%
Lumbar 27% 100%
Unknown 0% 0%

* Disease onset taken as the first of the month for subjects who
could identify the month, but not the day of disease onset.

Supplemental Table 8. ALS Patients Donating

Characteristic Disease Type
SALS fALS Healthy Controls
Number of patients 10 5 10
Disease duration (months) +/-SD* 25.7 +/-15.8 24.9 +/- 26.3 N/A
Age in Years +/- SD 52.1 +/-14.6 38.8 +/-12.0 56.9 +/- 14.8
Percent Male 90% 60% 80%
Site of Disease Onset:
Bulbar 10% 0% N/A
Cervical 30% 0% N/A
Lumbar 50% 60% N/A
Unknown 10% 40% N/A
* Disease onset taken as the first of the month for subjects who could identify the month, but not the day of
disease onset
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