Supplemental Methods
Whole-exome sequencing for FALS
Briefly, whole blood-derived DNA was captured to generate a sequencing library using the Agilent SureSelect Human All Exon V6 Kit (Agilent Technologies, Santa Clara, CA). The enriched library targeting the exome was sequenced on the HiSeq 2500 platform (Illumina, San Diego, CA) to get paired-end reads with read length of 90 bp. Variants were annotated using the Realigner Target Creator in Genome Analysis Toolkit (GATK) and the ANNOVAR, and aligned to the human genome (GRCh37/hg19), and the public polymorphism (http://www.ncbi.nlm.nih.gov/SNP), Human Gene Mutation (http: //www. hgmd.cf. ac. uk/), ClinVar (https://www.ncbi.nlm.nih.gov/clinvar/) and Pubvar (https://www.pubvar. com) databases.

Sanger sequencing for the TARDBP G298S mutation in the SALS patients and controls
The primers were designed by the Primer 3 v.0.4.0 (http://bioinfo.ut.ee/primer3-0.4.0/primer3/) for polymerase chain reaction (PCR): forward primer: 5’-TTGCTTATTTTTCCTC TGGCTTTAGAT-3’; reverse primer: 5’-TACTCCACACTGA ACAAACCAATTT-3’. PCR product was purified and sequenced by ABI 3730 DNA analyzer (Applied Biosciences, Inc, CT, USA). The Chromas 2.6.5 software (Technelysium, South Brisbane, Australia) was used for sequence reading. Variant position was based on GenBank accession number NC_000001.10, transcript position was based on NM_007375.3, and protein position based on NP_031401.1, according to the hg19/GRCh37 reference sequence.











	Supplemental Table 1. Primers designed for amplifying the microsatellites surrounding the TARDBP gene

	Microsatellite 
	Upper primer
	Lower primer
	Distance (bps)

	D1S450
	5'-FAM-GCTCCAATGTCCAAGGG-3'
	5'-GGGTACTCAGATGGCTGGT-3'
	243-267 

	D1S244
	5'-TAMRA-GAGCAGCACCGTACAAAT-3'
	5'-AGCTCCGCTCCCTGTAAT-3'
	285-296 

	D1S2736
	5'-FAM-CCTCCAGGGTATTCTTGG-3'
	5'-TTTTTGAGGTGTGAGAGCAG-3'
	122-132 

	D1S2667
	5'-FAM-AGCTTCAGGTCTGGGGGACA-3'
	5'-CTGGGTTTACCCTCCAGCGA-3'
	224-272 

	D1S1151
	5'-TAMRA-TTGCAGTGAGCCGATATCG-3'
	5'-TCCCCATTTAGATTGAAGGG-3'
	239-332 

	D1S434
	5'-FAM-AGCTAATTTACATTACCCAAAAAGA-3'
	5'-GCAGGTGGCACAGTGA-3'
	240-252 

	D1S489
	5'-FAM-AGCCAGACCAAGTCTCAACA-3'
	5'-ACAAAATGATGGGGTTATGG-3'
	141-153 

	D1S2697
	5'-TAMRA-GGGCCACAGAGTGAGAC-3'
	5'-GGCAGAGGTGGTTAAGG-3'
	273-281 
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Supplemental Table 2. All the published mutations in the TARDBP gene
	

	[bookmark: _Hlk84823164]DNA mutation
	Protein change
	Exon
	Clinvar
Classification
	FALS
	SALS
	Site of onset
	Other
phenotype
	Origin
	References
	

	c.269C>T
	p. A90V
	3
	VUS
	4
	1
	Bulbar,
Spinal
	-
	UK, USA, 
Swiss, 
Sweden 
	Mehta PR et al [1].
Winton MJ et al [2]. 
Czell D et al [3].
	

	c.506A>G
	p. D169G
	4
	PAT (1), 
VUS (1)
	-
	1
	Spinal
	-
	France
	Kabashi E et al [4].
	

	c.787A>G
	p. K263E
	6
	PAT
	-
	-
	No signs of MND
	FTD 
	Hungary
	Stochl J et al [5].
	

	c.800A>G
	p. N267S
	6
	PAT
	-
	2
	Spinal
	FTD [6-9],
PD[10,11] , CBS [12]
	Italy, 
USA
	Corrado L et al [13].
Lattante S et al [14].
	

	c.859G>A
	p. G287S
	6
	PAT (1),
LP (1),
VUS (1)
	-
	9
	Bulbar,
Spinal
	-
	Italy, USA, France, UK
	Lucia Corrado et al [13].
Cady J et al [15].
Kabashi E et al [4].
Ticozzi N et al [16].
Mehta PR et al [1].
Kirby J et al [17].
Ranganathan R et al [18].
	

	c.869G>C
	p. G290A
	6
	VUS
	1
	-
	Bulbar,
Spinal
	-
	Europe
	Van Deerlin VM et al [19].
	

	c. 875G>A
	p. S292N
	6
	NA
	1
	2
	Bulbar,
Spinal
	-
	China
	Xiong HL et al [20].
Zou ZY et al [21].
	



	Supplemental Table 2. All the published mutations in the TARDBP gene (Continued)

	DNA mutation
	Protein change
	Exon
	Clinvar
Classification
	FALS
	SALS
	Site of onset
	Other
phenotype
	Origin
	References

	c.881G>T
	p. G294V
	6
	PAT
	8
	9
	Bulbar,
Spinal
	Dementia 
	Australia, Italy, Morocco
	Williams KL et al [22].
Lattante S et al [14].
Piaceri I et al [23].
Corrado L et al [24].
Conforti FL et al [25].
Del Bo R et al [26].
Guennoc AM et al [27].

	c.881G>C
	p. G294A
	6
	PAT
	-
	1
	Spinal
	-
	Australia
	Sreedharan J et al [28]. 

	c. 883 G>T
	p. G295C
	6
	NA
	1
	-
	NA
	-
	Netherlands
	van Blitterswijk M et al [29].

	c. 883 G>C
	p. G295R
	6
	NA
	-
	2
	Bulbar
	-
	Italy, 
USA
	Corrado L et al [13].
Ticozzi N et al [30].

	c.883G>A
	p. G295S
	6
	PAT
	4
	10
	Bulbar,
Spinal
	FTD/
Dementia [31]
	Italy, 
France
	Piaceri I et al [23].
Del Bo R et al [26].
Lattante S et al [32]. 
Corrado L et al [13]. 
Borghero G et al [33].
Kaivorinne AL et al [34].

	c.892G>A
	p. G298S
	6
	PAT
	3
	2
	Bulbar,
Spinal
	-
	China, 
Japan
	Van Deerlin VM et al [19]. 
Nozaki I et al [35]. 
Pang SY et al [36].
Lin J et al [37].



	Supplemental Table 2. All the published mutations in the TARDBP gene (Continued)

	[bookmark: _Hlk84823548]DNA mutation
	Protein change
	Exon
	Clinvar
Classification
	FALS
	SALS
	Site of onset
	Other
phenotype
	Origin
	References

	c.909A>C
	p. Q303H
	6
	NA
	-
	1
	Spinal
	-
	Italy
	Lattante S et al [14].

	c.931A>G
	p. M311V
	6
	VUS
	1
	-
	Bulbar
	-
	Belgium
	Lemmens R et al [38].

	c. 943 G>A
	p. A315T
	6
	PAT
	3
	-
	Spinal
	-
	Europe, France,
USA,
China
	Kabashi E et al [4]. 
Gitcho MA et al [39].
Ticozzi N et al [30]. 

	c. 944 C>A
	p. A315E
	6
	NA
	1
	-
	Spinal
	Parkinsonism
	Japan
	Fujita Y et al [40].

	c.950G>C
	p. S317T
	6
	NA
	-
	1
	Spinal
	-
	Korean
	Kim HJ et al [41].

	c. 962 C>G
	p. A321G
	6
	NA
	-
	1
	Spinal
	-
	England
	Baumer D et al [42].

	c. 962 C>T
	p. A321V
	6
	NA
	-
	1
	Spinal
	-
	England
	Kirby J et al [17]. 

	c.991C>A
	p. Q331K
	6
	PAT
	-
	1
	Spinal
	-
	England
	Sreedharan J et al [28]. 

	c.995G>A
	p. S332 N
	6
	NA
	1
	-
	Spinal
	-
	Italy
	Corrado L et al [13]. 

	c.1004G>A
	p. G335D
	6
	NA
	-
	1
	Spinal
	-
	Italy
	Corrado L et al [13]. 

	







	
	
	
	
	
	
	
	
	



	Supplemental Table 2. All the published mutations in the TARDBP gene (Continued)

	DNA mutation
	Protein change
	Exon
	Clinvar
Classification
	FALS
	SALS
	Site of onset
	Other
phenotype
	Origin
	References

	c.1009A>G
	p. M337V
	6
	PAT
	19
	1
	Bulbar,
Spinal
	-
	China,
England, Italy,
Japan,
Indian,
USA
	Liu ZJ et al [43]. 
Ju X et al [44].
Xu G-r et al [45]. 
Tsai CP et al [46].
Kirby J et al [17].
Mehta PR et al [1].
Narain P et al [47].
Sreedharan J et al [28].
Corrado L et al [13].
Tamaoka A et al [48].
Rutherford NJ et al [49].

	c.1028A>G
	p. Q343R
	6
	PAT
	1
	-
	Bulbar
	-
	Japan
	Yokoseki A et al [50].

	c.1035C>A
	p. N345K
	6
	PAT
	3
	-
	Bulbar,
Spinal
	-
	USA,
Japan
	Rutherford NJ et al [49].
Ticozzi N et al [30].
Takeda T et al [51].

	c.1042G>T
	p. G348C
	6
	PAT (1),
LP (1)
	5
	4
	Bulbar,
Spinal
	-
	France,
Belgium,
Germany,
USA,
China
	Kabashi E et al [4].
Millecamps S et al [52].
Daoud H et al [53].
Del Bo R et al [26].
Kuhnlein P et al [54].
Ticozzi N et al [30].



	Supplemental Table 2. All the published mutations in the TARDBP gene (Continued)

	DNA mutation
	Protein change
	Exon
	Clinvar
Classification
	FALS
	SALS
	Site of onset
	Other
phenotype
	Origin
	References

	c.1043G>T
	p. G348V
	6
	PAT
	4
	2
	Spinal
	-
	China, England,
USA

	Liu ZJ et al [55].
Zou ZY et al [21].
Kirby J et al [17].
Mehta PR et al [1].
Morgan S et al [56].
Brown JA et al [57].

	c.1055A>G
	p. N352S
	6
	PAT
	11
	4
	Spinal
	PMA
	Netherlands, Germany, Japan, 
Swiss, 
Italy
	van Blitterswijk M et al [29,58].
Kuhnlein P et al [54].
Brenner D et al [59].
Kamada M et al [60].
Iida A et al [61].
Homma T et al [62].
Czell D et al [3].
Trojsi F et al [63].

	c. 1055 A>C
	p. N352T
	6
	NA
	2
	-
	Spinal
	-
	USA
	Ticozzi N et al [30].

	c.1069G>A
	p. G357S
	6
	NA
	-
	2
	Spinal
	-
	Japan, 
China
	Iida A et al [61].

	c.1069G>C
	p. G357R
	6
	NA
	1
	-
	Bulbar
	-
	Denmark
	Chiang HH et al [64].

	c.1075A>G
	p. M359V
	6
	NA
	-
	-
	No signs of MND
	FTD 
	Italy
	Kaivorinne AL et al [34].




	Supplemental Table 2. All the published mutations in the TARDBP gene (Continued)

	DNA mutation
	Protein change
	Exon
	Clinvar
Classification
	FALS
	SALS
	Site of onset
	Other
phenotype
	Origin
	References

	c.1082G>C
	p. R361T
	6
	NA
	2
	-
	Spinal
	FTD 
	Norway
	Chiang HH et al [64].

	c.1083G>T
	p. R361S
	6
	NA
	-
	1
	Spinal
	-
	France
	Kabashi E et al [4].

	c.1086G>C
	p. P363A
	6
	NA
	-
	1
	Spinal
	-
	France
	Daoud H et al [53].

	c.1102G>A
	p. G368S
	6
	NA
	-
	1
	Bulbar
	-
	Italy
	De Marco G et al [65].

	c. 1120–1121insA
	p. Y374X
	6
	NA
	1
	1
	Spinal
	-
	France, 
UK
	Daoud H et al [53].
King A et al [66].

	c.1123A>G
	p. S375G
	6
	NA
	1
	1
	Spinal
	-
	USA
	Newell K et al [67].
Cady J et al [15].

	c.1127G/A
	p. G376D
	6
	NA
	2
	-
	Spinal
	-
	Australia, Italy
	Solski JA et al [68].
Conforti FL et al [25].

	c.1132>G
	p. N378D
	6
	VUS
	4
	-
	Bulbar,
Spinal
	-
	USA, Taiwan
Japan, China(mainland)
	Ticozzi N et al [30].
Tsai CP et al [46].
Watanabe S et al [69].

	c.1133>G
	p. N378S
	6
	NA
	-
	1
	Spinal
	-
	China
	Huang R et al [70].

	c.1135T>C
	p. S379P
	6
	NA
	4
	-
	Bulbar,
Spinal
	-
	Italy,
Japan
Denmark, 
USA
	Corrado L et al [13].
Watanabe S et al [69].
Chiang HH et al [64].
Ticozzi N et al [30].

	c.1135T>G
	p. S379A
	6
	NA 
	-
	1
	Spinal
	-
	Italy
	Sprovieri T et al [71].

	c.1136C>G
	p. S379C
	6
	NA
	-
	1
	Spinal
	-
	Italy
	Corrado L et al [13].



	Supplemental Table 2. All the published mutations in the TARDBP gene (Continued)

	DNA mutation
	Protein change
	Exon
	Clinvar
Classification
	FALS
	SALS
	Site of onset
	Other
phenotype
	Origin
	References

	c.1144G>A
	p. A382T
	6
	LP
	65
	79
	Bulbar,
Spinal
	FTD/Parkinsonism
	Italy, 
France, 
USA, 
Germany
	Chio A et al [74].
Borghero G et al [33].
Floris G et al [75].
Ticozzi N et al [16].
Mandich P et al [76].
Corrado L et al [13].
Orru S et al [77].
Kabashi E et al [4].
Brown JA et al [57].
Synofzik M et al [78].

	c.1144G>C
	p. A382P
	6
	NA
	-
	2
	Spinal
	Sensory neuronopathy
	France
	Daoud H et al [53].
Camdessanche JP et al [79].

	c.1147A>G
	p. I383V
	6
	PAT (1),
LP (1)
	6
	2
	Bulbar,
Spinal
	FTD
	USA,
France,
Netherlands, 
Turkey,
Italy,
China
	Rutherford NJ et al [49].
Ticozzi N et al [30].
Caroppo P et al [82].
van Blitterswijk M et al [29,58].
Ozoguz A et al [83].
Lattante S et al [14].

	c.1150G>C
	p. G384R
	6
	VUS
	2
	-
	Spinal
	-
	France, 
USA
	Millecamps S et al [52].
Ticozzi N et al [30].




	Supplemental Table 2. All the published mutations in the TARDBP gene (Continued)

	DNA mutation
	Protein change
	Exon
	Clinvar
Classification
	FALS
	SALS
	Site of onset
	Other
phenotype
	Origin
	References

	c.1153T>G
	p. W385G
	6
	PAT
	1
	-
	Spinal
	-
	France
	Millecamps S et al [52].

	c.
 1158 1159delAT
 insCACCAACC
	p. T387del
insN388P389
	6
	NA
	1
	-
	Spinal
	-
	Australia
	Solski JA et al [68].

	c.1168A>G
	p. N390D
	6
	NA
	1
	1
	Spinal
	-
	USA, 
Canada 
	Ticozzi N et al [30].
Kabashi E et al [4].

	c.1169A>G
	p. N390S
	6
	NA
	-
	3
	Bulbar,
Spinal
	-
	France, 
Italy
	Kabashi E et al [4].
Lattante S et al [14].

	c.1178C>T
	p. S393L
	6
	NA
	3
	1
	Spinal
	-
	France, Italy, 
Japan, China
	Praline J et al [84].
Origone P et al [85].
Watanabe S et al [69].
Corrado L et al [13].


With only two exceptions (p. Ala90Val and p. Asp169Gly) all disease- associated mutations in human TDP-43 are localized in the C-terminal tail of the protein (a region that in hnRNP proteins is usually associated with protein-protein interactions) and are all except p. Tyr374X characterized as missense mutations. In this respect, it is important to note that all these mutations are dominant traits and, until today, in the C-terminal tail no missense mutation has been found in healthy controls. MND, motor neuron disease.”-” presents not have been reported.
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