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Table S1. Replication analysis: clinical information. bvFTD: behavioral variant of fronto-temporal dementia,
NIFID: Neuronal intermediate filament inclusion disease, aFTLD-U: atypical Fronto-temporal degeneration with
ubiquitin-positive inclusions, BIBD: basophilic inclusion body disease, FTLD-FET: Fronto-Temporal Lobar
Degeneration, FET-type (uncharacterized), WES: whole exome sequencing, PSP: progressive supranuclear
palsy, ALS: amyotrophic lateral sclerosis.

. . . Age Age . -
Patient Country Patient Sequencing Tlssuef_or Sex of of Pa;hologl_cal Cllnlca!
code method sequencing diagnosis presentation
onset | death
2 Frﬁ”l(;e / EXT 353 WES Blood F 32 35 NIFID bvETD
3 Frgréclz_e / FUS 007 WES Brain M 42 45 NIFID Subacute bvETD
. bvFTD with motor
4 France / FUS 008 WES Brain M 33 35 NIFID and extrapyramidal
PSL "
deficits
. Motor deficit and
5 Frgréclz_e / FUS 009 WES Brain M 57 59 NIFID psychiatric
symptoms
6 France / ROU 369 WES Blood F 53 64 FTLD-FET bvETD
Rouen
7 Frgr;cl_e/ FUS 4954 WES Brain F NA NA FTLD-FET Dementia
8 Spain / FUS- WES Brain M 64 64 NIFID bvETD
Barcelona | 10402070[3]
9 Spain / FUS- WES Brain M 76 81 NIFID
Barcelona | 10800070[2] bvFTD + PSP
10 Spain / FUS- WES Brain M 37 44 NIFID bvETD
Barcelona 300070([3]
11 Spain / FUS- WES Brain M 38 43 BIBD bvETD
Barcelona 508000([3]
12 Spain / FUS- WES Brain F 70 75 NIFID Atypical
Barcelona 700020[3] parkinsonism
13 Spain / FUS- Sanger Brain M 43 48 BIBD ALS
Barcelona 1040105[1]
14 Spain / FUS- Sanger Brain M 63 69 BIBD ALS
Barcelona 1060809[1]
15 Spain / FUS- Sanger Brain F 71 83 BIBD ALS
Barcelona 1070500[1]
16 Japan Case 8[4] Sanger Brain M 29 37 NIFID bvETD
17 Japan Case 1[4] Sanger Brain F 32 39 BIBD bvETD
18 Frﬁirl]lze / FUS 003 Sanger Brain M 40 44 aFTLD-U bvETD
19 FraLlir;ltée / FUS 004 Sanger Brain M 48 54 aFTLD-U bvETD
20 FraLlir;ltée / FUS 002 Sanger Brain F 50 55 aFTLD-U bvETD
21 Frﬁirl]l(;e / FUS 001 Sanger Brain F 31 34 aFTLD-U bvETD
22 Netherlands NL_P1 WES Blood F 35 45 aFTLD-U bvETD
23 Netherlands NL_P2 WES Blood F 36 38 aFTLD-U bvETD
24 Netherlands NL_P3 WES Blood F 32 40 aFTLD-U bvETD
25 Netherlands NL_P4 WES Blood F 30 45 aFTLD-U bvETD
26 Netherlands NL_P5 WES Blood M 43 49 aFTLD-U bvFTD
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Fig. S1 Validation of antibody specificity for the secondary rabbit polyclonal antibody used to detect FUS.
Confocal images of primary rat cortical neurons (DIV 16) stained with MAP2 (red), DAPI (blue) and the goat anti-
rabbit (GAR) secondary antibody alone (2° GAR-Alexa488, green). Scale bar = 50 um.
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Fig. S2 NCDN knock-down in neurons. Lentivirus containing shRNAs targeting NCDN (NCDN-KD1 or -KD2) or
non-targeted scramble (CTL-KD) were used to infect primary rat cortical neurons (RCN). Confocal images of
RCN (DIV16) stained with antibodies against NCDN (green) and DAPI (blue). Scale bar = 10 pum.
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Fig. S3 FUS depletion in Neuro-2a cells affects NCDN protein and mRNA levels. Lentivirus containing shRNAs
towards FUS (FUS-KD1 or KD2) or non-targeted scramble (CTL) were used to infect cells. a Western blot of
NCDN, FUS and GAPDH proteins from Neuro-2a cells. b Quantitative RT-PCR for NCDN, TDP-43 and FUS
relative to U36B from Neuro-2a cells. Statistical analysis was performed using a Student’s t test (a, p<0.05; d,
p<0.001 vs CTL; ns, not significant, p>0.05 vs CTL). Error bars represent the mean + SEM. Each experiment
was performed from n=3-4 biological replicates per group.
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Fig. S4 Model for NCDN haploinsufficiency and FTD-FET. In the wildtype condition (left panel), NCDN interacts
with mGIuR5 and is responsible for mGIUR5 surface localization and mGIuR5 signaling. Shown is mGIuR5
signaling through the PI3K/AKT/mTORCL1 signaling pathway, which in neurons is the central pathway for
regulating translation and synaptic plasticity. Under these conditions FUS associates with cytoplasmic granules
and undergoes nucleocytoplasmic trafficking in response to cellular cues. The NCDN de novo variant
(p.Trp402*) causes NCDN haploinsufficiency (right panel), which results in less mGIuRS5 surface localization and
defective signal transduction through PISK/AKT/mTORCL1. Under these conditions, FUS associates with larger
and fewer cytoplasmic granules, which corresponds with lower NCDN protein and mRNA levels. Our findings
provide evidence for a negative feed-back loop of toxicity between NCDN:FUS, where loss of NCDN alters FUS
cytoplasmic dynamics and FUS loss-of-function can further promote neuronal dysfunction through the
misregulation of NCDN expression.
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