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Supplementary Figure S1. Motoneuron differentiation protocol and proteomics analysis.

(A) Schematic of the motoneuron differentiation protocol, consisting in an initial specification phase
and subsequent maturation. Under these conditions, the spinal motoneuron gene HB9 (MNX1) is
expressed transiently at the end of the differentiation phase [11]. A Hb9::GFP reporter construct,
stably integrated in the AAVSI locus of both lines, allowed FACS-mediated isolation of pure
populations of motoneurons. After sorting, GFP-positive and -negative cells were analyzed by FACS
to check the purity of the sorted samples for FUSWT and FUSP%L samples. Representative plot
overlays, shown here, confirm the purity of isolated populations compared to unsorted samples. (B)
PCA plot showing clustering of FUSYT (WT1-4) and FUS™? (HM1-4) motoneurons samples (4
independent differentiation experiments each). (C) Heatmap representing mass-spectrometry-derived
levels of proteins that are differentially expressed between FUSWT and FUSP2L motoneurons Plotted
values correspond to median-centered log2-transformed RPKM values. (D) Correlation between
transcript and protein levels of genes enlisted in Figure 2C. PCC: Pearson correlation coefficient; p:

p-value.
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Supplementary Figure S2. Candidate genes from proteomics and PAR-CLIP.

(A) p-values relative to Figure 2D (Fisher’s exact test). INTRON ENDO/FLAG indicates the overlap
between INTRON ENDO and INTRON FLAG. (B) p-values relative to Figure 2E (Fisher’s exact
test). 3’UTR ENDO/FLAG indicates the overlap between 3°UTR ENDO and 3’UTR FLAG. (C) List

of candidate genes analyzed in luciferase reporter assays shown in Figure 3. The fold change in

proteins levels from the proteomics analysis in FUSYT and FUS™?t motoneurons is indicated. (D)



Snapshots of the Integrative Genomics Viewer (IGV) windows showing the mapping of PAR-CLIP

reads and transitions (ref. [12]) on the loci encoding for the candidate genes.
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Supplementary Figure S3. Luciferase assay and western blot validation on candidate genes.
(A) HeLa cells expressing RFP-FUS-WT or RFP-FUS-P525L. Note nuclear localization of RFP-
FUS-WT and partial cytoplasmic mislocalization of RFP-FUS-P525L. (B) Cells in (A) were



transfected with a luciferase construct devoid of 3’UTR (Empty vector) or containing the 3’UTR of
the indicated candidates. Histogram bars represent the average of 3 luciferase assays and error bars
indicate the standard deviation (Student’s t test; paired; two tails; n.s.: not significant). Values have
been normalized to the average of FUS-WT set as 1. (C) Replicates of the Western blot assay shown

in Figure 3C-D and used for quantification.



T W —

S — — —— —

- "

<= TUBB3

<= GAPDH

Supplementary Figure S4. Uncropped images of the western blots shown in Fig. 3 and
Supplementary Figure S3C.
Panels on the right represent the overlap of the antibody signal and the molecular weight marker. The

arrows indicate the expected size of the indicated proteins.



Supplementary Table S1. Genes encoding for differentially expressed proteins

This table reports data from RNA-seq experiment derived from De Santis et al., 2017 [11]: ensemble
gene ID and gene symbol (Gene_ID, Gene_Name) with RPKM values from WT (RPKM_WT) and
FUSP2L (RPKM_MUT), log2 Fold change WT versus FUSP?L (log2FC_RNA) and associated p.
value; for the same gene we report proteomic analysis results from t-test log2 Fold Change WT versus

FUSP>L (1og2FC_protein) and the associated p. value.

Supplementary Table S2. Differentially expressed genes in GO categories relative to Fig. 1B
and 1C
This table reports Gene Ontology divided by categories of the upregulated and downregulated genes

derived from proteomic analysis.

Supplementary Table S3. Differentially expressed genes in GO categories relative to Fig. 2E

This table shows an integrative Gene Ontology analysis of the genes that are: 1) found to be
differentially expressed in proteomic analysis and 2) enriched for the binding of FUS VT and FUSP*L
as identified from PAR-CLIP data. Among these genes, we selected the ones that are enriched in GO
categories relevant for ALS pathophysiology and motor neuron degeneration (Selected

terms_upregulated and Selected terms_downregulated).



Gene 3’UTR | Forward primer Reverse primer

name length

ARCNI1 | 2286 bp | CACTCGAGTACCAAGAAGAGGGAGCTGA CAGCGGCCGCATGTTAGGTCCCATTACAGC
ASAP1 | 2625bp | CACTCGAGCAAAACGCAGAACCTTAAG CAGCGGCCGCTGGGATCAACTGAGAATATG
EZR 1173 bp | CACTCGAGCAGCCAGGCCAGGACCAAGG CAGCGGCCGCTTCGTGCCTTTGCAAAGC
KIF5C 3636 bp | CACTCGAGATATGACTCCACGTAGCATGT | CAGCGGCCGCTATACAACATGCAGTCTGCC
MSN 2054 bp | CACTCGAGTGGGCACCCAGCCTCTAGG CAGCGGCCGCGAGTCACTGTGAAGTCTTCC
VAMP2 | 1708 bp | CACTCGAGATCCCCGAGGAGTCTGCCC CAGCGGCCGCCTGGTTACTCATTACACAT
VCP 1002 bp | CACTCGAGGTGGTGGTGGCCAGCGTGCA CAGCGGCCGCGGTGGACACAACTGTAAGTG

Supplementary Table S4. Primers used for 3’UTR cloning




