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Fig. S1. A. Alignment of animal UPF3 proteins including human UPF3A and UPF3B. The region flanking the conserved Y160 residue is shown.
Alignment of mammalian and chicken UPF3B proteins. The conserved N-terminal RNP domain and C-terminal EJC interaction domain are on gray
background [1,2]. The residues changed in patients with neurodevelopmental disorders are highlighted. The alignment was done using Clustal Omega [3].
Abbtreviations/protein identifiears are: C_el: C. elegans [GenBank:NP_741600]; D_re: Danio rerio [GenBank:NP_957248]; E_ca: Equus przewalskii
[GenBank:XP_008507162]; F_ca: Felis catus [GenBank:XP_004000884]; G_ga: Gallus gallus [GenBank:XP_003641170]; H_sa: Homo sapiens [UPF3A:
GenBank:NP_542418; UPF3B: GenBank:NP_957248] ; M_mu: Mus musculus [GenBank:NP_080849];
[GenBank:XP_001509880]; R_no: Rattus norvegicus [GenBank:NP_001129345]; S_cr: Sus scrofa [GenBank:XP_003135388]; X_tr: Xenopus tropicalis
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O_an: Ornithorhynchus anatinus
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Fig. S2. Upf3b mRNA levels decrease during neuronal differentiation of neural stem
cells. Neural stem cells were induced to differentiate and total mMRNA was prepared before
(day 0 (d 0)) and after beginning of differentiation (days 1 - 10 (d 1 - d 10)). Upf3b and
Gapdh mRNA levels were analysed by Northern blotting as described (Zhao et al., 2004).
Relative Upf3b mRNA levels were standardised with respect to Gapdh mRNA levels, with

levels at day 0 defined as 1.
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Fig. S3. Nuclear localisation and nucleolar enrichment of UPF3B proteins.
Neural stem cells were transfected with the pEGFP-C3 expressing GFP only (empty
vector) or pEGFP-C3 derivatives expressing one of the UPF3B forms with an N-
terminal GFP tag. Cells were diluted and re-plated after 24 hours, and then
differentiated for 6 days prior to fixation and staining with anti-Fibrillarin antibody.
Cells were analysed by confocal microscopy and shown are single sections focusing
on nuclei stained with DAPI, anti-Fibrillarin antibody (Fib) and detecting GFP,
respectively, as well as merged pictures. Note the enrichment of GFP-tagged UPF3B

proteins, but not of GFP, in nucleoli. The scale bar represents 20 pm.
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Fig. S4. Effect of mutant UPF3B proteins on neuronal differentiation of neural stem
cells. Neurons were transfected and analysed as described for Figure 5. A-F. Analysis of
the number of primary neurites per cell and of the distribution of lengths of primary neurites
and branches after 3 days (top) and 6 days (bottom) of differentiation. Box plots show the
median, with boxes spanning 25"- 75" percentiles and the crossbars indicating the 10" and
90" percentiles. Differences between proteins are not statistically significant (Kruskal Wallis

test followed by Dunn's multiple comparison test; P<0.05.).
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Fig. S5. Effect of Amlexanox treatment on neuronal differentiation. Amlexanox-treated neurons
differentiated for 3 days (top) and 6 days (bottom) were analysed as described for Figure 6A. The

analysis of primary neurites per cell, primary neurite and branch length per cell are shown. The Asterisk

indicates values significantly different from those obtained with cells differentiated without addition of

DMSO or Amlexanox (Kruskal Wallis test followed by Dunn's multiple comparison test; P<0.05.).



Table S1: qPCR Assays

Target Primer 1 Primer 2

GFP AGGACTTCCCCGAGTACCAC CGTCCTCCACGTAGGTCTTC
Renilla luciferase CGAGAACGCCGTGATTTT GACGTGCCTCCACAGGTAG
Gapdh AGCTGGTCATCAATGGGAAA ATTTGATGTTAGCGGGATCG
Arhgap24 isoform 1 TCCAGGAAAGTTCCTTTTCG ATTGGCTGTCATCCGATCTC
Arhgap24 CGAAGACTTTTTGTCCTGTGC TGTTTCGTTAGCTCCTTCACG
Atf4 TCAGACACCGGCAAGGAG GTGGCCAAAAGCTCATCTG




Supplemental Methods

Nuclear localisation of UPF3B. HCN-A94 cells were seeded in 6-well plates and the following day were transfected with 5 ug of pEGFP-C3 or derivatives
expressing GFP-UPF3B fusion proteins using Lipofectamine 2000. The following day cells were diluted in 35 mm p-Dishes (Ibidi) and differentiated for six
days. Cells were then fixed in 4% paraformaldehyde in PBS, washed three times with PBS and permeabilized in 0.1% Triton X-100. Following 1 hour blocking
in 5% normal goat serum (Sigma) in PBS with 0.3% Triton X-100 cells were incubated with mouse anti-Fibrillarin antibody (1:500; Abcam) overnight at 4 °C in
1x PBS, 1% BSA, 0.3% Triton X-100. The next day cells were washed three times with PBS and incubated with goat anti-mouse Alexa Fluor 594 (Invitrogen)
in 1x PBS, 1% BSA, 0.3% Triton X-100. After 1 hour, cells were then washed three times with PBS, blocked for 1 hour and incubated with rabbit anti-UPF3B
(1:400; Abgent) in in 1x PBS, 1% BSA, 0.3% Triton X-100 overnight at 4 °C. Then cells were washed three times with PBS and incubated with goat anti-rabbit
Alexa Fluor 888 (1:400, Invitrogen). After 1 hour cells were washed three times with PBS, counterstained with DAPI and washed again three times with PBS.

Images were captured using an inverted confocal microscope (Zeiss LSM 710) with 63x oil objective and analysed using ZEN (Zeiss) and ImageJ software [4].
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