Supplementary Table 2
	Gene
	Chr
	OMIM
	Mendelian
	Susceptibility
	Modifier
	Functional involvement
	obs_mis
	exp_mis
	oe_mis upper
	obs_lof
	exp_lof
	oe_lof
upper
	pLI
	OMIM

	SOD1
	21
	147450
	AD,AR [1]
	
	
	
	65
	87
	0.918
	2
	6.433
	0.978
	0.1773
	

	ALS2
	2
	606352
	AR [2]
	
	
	
	713
	870.46
	0.871
	36
	92.2
	0.516
	0.0001
	Infantile onset ascending spastic paralysis

	Locus 18q21
	18
	606640
	AD [3]
	
	
	
	
	
	
	
	
	
	
	

	SETX
	9
	608465
	AD [4]
	
	
	
	1392
	1380.3
	1.054
	21
	102.3
	0.296
	0.9548
	Spinocerebellar ataxia

	SPG11
	15
	610844
	AR [5,6]
	
	
	
	1360
	1223
	1.163
	81
	120
	0.812
	0.0001
	Charcot-Marie-Tooth disease axonal type 2X, spastic paraplegia 11 (AR), juvenile amyotrophic lateral sclerosis

	FUS
	16
	137070
	AD,(AR) [7,8]
	
	
	
	217
	329.68
	0.737
	4
	38.63
	0.237
	0.9993
	Hereditary essential tremor

	Locus 20p13
	20
	608031
	AD [9]
	
	
	
	
	
	
	
	
	
	
	

	VAPB
	20
	605704
	AD [10]
	
	
	
	38
	56.479
	0.882
	1
	4.134
	1.135
	0.314
	Spinal muscular atrophy, late-onset

	ANG
	14
	105850
	AD, confl. [11]
	Confl. [12,13]
	Confl. [14]
	
	83
	85.017
	1.172
	0
	0.067
	1.893
	0.2873
	

	TARDBP
	1
	605078
	AD [15,16]
	
	
	
	74
	233.52
	0.385
	1
	17.23
	0.275
	0.9854
	FTD

	FIG4
	6
	609390
	AD [17]
	
	
	
	381
	498.9
	0.831
	52
	52.81
	1.24
	0.0001
	Charcot-Marie-Tooth disease, type 4J(AR); Yunis-Varon syndrome (AR)

	OPTN
	10
	602432
	AD,AR [17]
	
	
	
	267
	297.16
	0.994
	28
	30.55
	1.256
	0.0001
	Open angle glaucoma

	VCP
	9
	601023
	AD [18]
	
	
	
	126
	448.03
	0.326
	1
	37.48
	0.127
	0.9999
	FTD, inclusion body myopathy, Paget’s disease, Charcot-Marie-Tooth disease, type 2Y Charcot-Marie-Tooth disease, type 2Y

	UBQLN2
	X
	300264
	XL [19]
	
	
	
	172
	236.93
	0.824
	1
	10.6
	0.448
	0.8496
	

	SIGMAR1
	9
	601978
	AR [20]
	
	
	
	85
	132.3
	0.769
	3
	10.54
	0.736
	0.1678
	Juvenile amyotrophic lateral sclerosis, distal hereditary motor neuropathies

	CHMP2B
	3
	609512
	AD [21]
	
	
	
	103
	113.15
	1.072
	10
	13.95
	1.216
	0.0001
	FTD

	PFN1
	17
	176610
	AD [22]
	
	
	
	35
	85.944
	0.54
	0
	4.356
	0.686
	0.7325
	

	ERBB4
	2
	600543
	AD [23]
	
	
	
	299
	408.62
	0.805
	4
	42.39
	0.216
	0.9998
	

	HNRNPA1
	12
	164017
	AD [24]
	
	
	
	63
	168.55
	0.461
	2
	17.32
	0.364
	0.9307
	FTD, inclusion body myopathy, Paget’s disease

	HNRNPA2B1
	7
	600124
	AD [24]
	
	
	
	75
	192.07
	0.473
	1
	21.79
	0.218
	0.9973
	FTD, inclusion body myopathy, Paget’s disease

	MATR3
	5
	164015
	AD [25]
	
	
	
	289
	452.38
	0.704
	0
	37.52
	0.079
	1
	Distal myopathy with vocal cord and pharyngeal weakness

	TUBA4A
	2
	191110
	AD [26]
	
	
	
	120
	273.78
	0.51
	4
	14.76
	0.62
	0.1598
	

	ANXA11
	10
	602572
	AD [27]
	
	
	
	311
	298.91
	1.143
	19
	28.45
	0.98
	0.0001
	

	NEK1
	4
	604588
	AD [28,29]
	
	
	
	534
	605.27
	0.948
	50
	73.26
	0.864
	0.0001
	Short-rib thoracic dysplasia 6 with or without polydactyly (AR)

	KIF5A
	12
	602821
	AD [30,31]
	
	
	
	320
	538.73
	0.652
	8
	57.25
	0.252
	0.9995
	Spastic paraplegia 10 (AD), Neonatal intractable myoclonus,

	C9orf72
	9
	614260
	AD [32,33]
	
	
	
	105
	115.97
	1.065
	8
	9.763
	1.468
	0.0001
	FTD

	CHCHD10
	22
	615903
	AD, confl. [34,35]
	
	
	
	51
	68.55
	0.939
	7
	5.296
	1.903
	0.0001
	FTD, Spinal muscular atrophy Jokela type, isolated mitochondrial myopathy

	SQSTM1
	5
	601530
	AD [36]
	
	
	
	273
	222.1
	1.359
	6
	15.9
	0.745
	0.0106
	FTD, inclusion body myopathy, Paget’s disease, Neurodegeneration with ataxia, dystonia, and gaze palsy, childhood-onset

	TBK1
	12
	604834
	AD [37,38]
	
	
	
	267
	371.96
	0.794
	11
	43.34
	0.42
	0.0751
	

	CCNF
	16
	600227
	AD [39]
	
	
	
	424
	469.17
	0.979
	10
	40.49
	0.419
	0.1267
	

	ATP13A2
	1
	610513
	AR, n.r. [40]
	
	
	
	624
	730.53
	0.913
	24
	57.83
	0.584
	0.0001
	Kufor-Rakeb syndrome, spastic paraplegia 78 (AR)

	ATP7A
	X
	300011
	AD, n.r. [41]
	
	
	
	448
	548.88
	0.883
	4
	42.44
	0.216
	0.9998
	Menkes disease, occipital horn syndrome, spinal muscular atrophy (X-linked 3)

	C21orf2
	21
	603191
	AD, n.r. [42]
	
	
	
	169
	159.28
	1.205
	8
	10.67
	1.35
	0.0001
	Retinal dystrophy with macular staphyloma, axial spondylometaphyseal dysplasia

	CACNA1A
	19
	601011
	AD, confl. [43,44]
	
	
	
	844
	1467.6
	0.609
	9
	117.4
	0.134
	1
	Early infantile epileptic encephalopathy, episodic ataxia, migraine familial hemiplegic, spinocerebellar ataxia 6

	CYLD
	16
	605018
	AD, n.r. [45]
	
	
	
	277
	500.13
	0.612
	4
	44.8
	0.204
	0.9999
	Familial cylindromatosis, Brooke-Spiegler syndrome, trichoepithelioma

	DAO
	12
	124050
	AD [46]
	
	
	
	196
	200.29
	1.102
	29
	23.14
	1.697
	0.0001
	Schizophrenia

	DCTN1
	2
	601143
	AD [47]
	
	
	
	642
	708.85
	0.967
	17
	70.13
	0.364
	0.0842
	Perry syndrome (AD),Neuronopathy, distal hereditary motor, type VIIB (AD)

	DNAJC7
	17
	601964
	AD, n.r. [48]
	
	
	
	130
	242.07
	0.621
	3
	27.67
	0.28
	0.992
	

	ERLIN1
	10
	611604
	AR, n.r. [49]
	
	
	
	76
	144.88
	0.635
	3
	16.4
	0.473
	0.6465
	Spastic paraplegia 62 AR

	ERLIN2
	8
	611605
	AR,AD [50]
	
	
	
	108
	178.64
	0.709
	8
	17.32
	0.833
	0.0007
	Spastic paraplegia 18 (AR)

	EWSR1
	22
	133450
	n.r. [51]
	
	
	
	238
	369.14
	0.718
	5
	37.79
	0.278
	0.995
	Ewing sarcoma

	GARS
	7
	600287
	AD [52]
	
	
	[53]
	334
	401.58
	0.911
	9
	39.05
	0.402
	0.3065
	Distal hereditary motor neuronopathy

	GLE1
	9
	603371
	AD [54]
	
	
	
	335
	379.15
	0.967
	23
	43.33
	0.752
	0.0001
	Lethal congenital contracture syndrome 1 (AR);  Lethal arthrogryposis with anterior horn cell disease (AR)

	GLT8D1
	3
	618355
	AD, n.r. [55]
	
	
	
	179
	203.95
	0.993
	15
	20.36
	1.134
	0.0001
	

	GRN
	17
	138945
	AD [56]
	
	
	
	341
	355.59
	1.049
	8
	29.9
	0.483
	0.0696
	Frontotemporal dementia, Neuronal ceroid lipofuscinosis,  primary progressive aphasia

	MAPT
	17
	157140
	AD [57]
	
	
	
	372
	464.17
	0.873
	9
	26.33
	0.596
	0.0038
	FTD, Pick disease, Progressive supranuclear palsy

	NEFH
	22
	162230
	Confl.[58,59]
	
	
	
	470
	503.02
	1.008
	22
	29.53
	1.064
	0.0001
	Charcot-Marie-Tooth disease, axonal type 2CC

	PRPH
	12
	170710
	AD [60]
	
	
	
	245
	270.73
	1.006
	21
	21.86
	1.383
	0.0001
	

	RAPGEF2
	4
	609530
	AD [61]
	
	
	
	532
	824.32
	0.693
	8
	73.13
	0.197
	1
	

	SPAST
	2
	604277
	AD[62]
	
	
	
	279
	343.91
	0.896
	3
	34.56
	0.224
	0.9993
	Spastic paraplegia 4 (AD)

	SPG7
	16
	602783
	AD [63,64]
	
	
	
	528
	474.55
	1.196
	48
	36.95
	1.651
	0.0001
	Spastic paraplegia 7 (AR)

	SS18L1
	20
	606472
	AD [65]
	
	
	
	184
	254.29
	0.818
	4
	29.93
	0.306
	0.9822
	

	TAF15
	17
	601574
	AD, n.r. [66]
	
	
	
	284
	348.03
	0.9
	11
	45.61
	0.399
	0.1593
	Chondrosarcoma, extraskeletal myxoid

	TIA1
	2
	603518
	AD, confl. [67,68]
	
	
	
	128
	213.62
	0.694
	7
	29.7
	0.443
	0.2656
	Welander distal myopathy

	VRK1
	14
	602168
	AR, [69]
	
	
	
	167
	215.17
	0.882
	9
	24.78
	0.634
	0.0022
	Pontocerebellar hypoplasia type 1A (AR)

	ARHGEF28
	5
	612790
	AD, confl. [70,71]
	
	
	
	806
	860.89
	0.992
	47
	82.83
	0.724
	0.0001
	

	ARPP21
	3
	605488
	n.r. [72]
	
	
	
	431
	448.3
	1.041
	15
	48.27
	0.478
	0.0008
	

	C19orf12
	19
	614297
	Mimicking [73–75]
	
	
	
	79
	87.933
	1.083
	1
	3.352
	1.355
	0.2457
	Neurodegeneration with brain iron accumulation (AR); ?Spastic paraplegia 43 (AR)

	CACNA1H
	16
	607904
	AD, n.r. [76]
	
	
	
	1717
	1462.9
	1.221
	32
	85.27
	0.504
	0.0001
	{Epilepsy, childhood absence, susceptibility to, 6}, Hyperaldosteronism, familial, type IV, (AD)

	HEXA
	15
	606869
	Mimicking [77,78]
	
	
	
	297
	277.81
	1.177
	22
	32.3
	0.973
	0.0001
	GM2-gangliosidosis (AR); Tay-Sachs disease (AR)

	LUM
	12
	600616
	n.r. [79]
	
	
	
	113
	174.39
	0.758
	3
	8.272
	0.937
	0.0769
	

	MYH15
	3
	609929
	n.r. [80]
	
	
	
	998
	989.26
	1.063
	96
	107.2
	1.061
	0.0001
	

	NAIP
	5
	600355
	AR, n.r. [81]
	
	
	[82]
	107
	119.6
	1.05
	7
	10.04
	1.306
	0.0002
	Charcot-Marie-Tooth disease, recessive intermediate C (AR) Spinal muscular atrophy, distal (AR)

	PLEKHG5
	1
	611101
	n.r. [83]
	
	
	
	512
	610.98
	0.902
	17
	43.98
	0.58
	0.0001
	Boucher-Neuhauser syndrome, 215470 (3), Autosomal recessive; ?Laurence-Moon syndrome, 245800 (3), Autosomal recessive; Oliver-McFarlane syndrome, 275400 (3), Autosomal recessive; Spastic paraplegia 39, autosomal recessive, 612020 (3), Autosomal recessive

	PNPLA6
	19
	603197
	AR, n.r. [84]
	
	
	
	505
	866.88
	0.627
	31
	67.84
	0.617
	0.0001
	{Amyotrophic lateral sclerosis, susceptibility to}, 105400 (3), Autosomal recessive, Autosomal dominant

	SYNE1
	6
	608441
	n.r. [83]
	
	
	
	4465
	4409.5
	1.038
	181
	487.2
	0.42
	0.0001
	Emery-Dreifuss muscular dystrophy 4, autosomal dominant, 612998 (3), Autosomal dominant; Spinocerebellar ataxia, autosomal recessive 8, 610743 (3), Autosomal recessive

	TFG
	3
	602498
	n.r. [85]
	
	
	
	166
	221.78
	0.851
	6
	23.17
	0.511
	0.1406
	Hereditary motor and sensory neuropathy, Okinawa type (AD) ?Spastic paraplegia 57 (AR)

	TRPM7
	15
	605692
	Confl. [86,87]
	
	
	
	756
	949.65
	0.845
	44
	101.5
	0.558
	0.0001
	

	UBQLN1
	9
	605046
	Confl. [88,89]
	
	
	
	180
	299.52
	0.68
	2
	26.1
	0.241
	0.9972
	

	ADRB3
	8
	109691
	
	n.r. [90]
	
	
	214
	231.37
	1.036
	10
	9.782
	1.683
	0.0001
	

	ALAD
	9
	125270
	
	n.r. [91]
	
	
	150
	196.9
	0.872
	6
	18.19
	0.651
	0.0247
	Porphyria, acute hepatic (AR)

	APEX1
	14
	107748
	
	Confl. [92,93]
	
	
	172
	176.51
	1.106
	12
	15.27
	1.273
	0.0001
	

	APOE
	19
	107741
	
	Confl. [94,95]
	
	
	188
	218.82
	0.97
	6
	11.46
	1.034
	0.0019
	Alzheimer disease-2 (AD), Hyperlipoproteinemia, type III, Lipoprotein glomerulopathy, Sea-blue histiocyte disease (AR)

	ATXN1
	
	
	
	[96,97]
	
	
	
	
	
	
	
	
	0
	

	ATXN2
	12
	601517
	
	[98,99]
	[100]
	
	466
	632.04
	0.796
	11
	54.75
	0.333
	0.8528
	Spinocerebellar ataxia (AD)

	C8orf46
	8
	.
	
	n.r. [101]
	
	
	91
	121.87
	0.889
	3
	9.756
	0.795
	0.1299
	

	CHGB
	20
	118920
	
	Confl. [102,103]
	
	
	358
	362.5
	1.078
	16
	31.32
	0.776
	0.0001
	

	CHRNA3
	15
	118503
	
	n.r. [104]
	
	
	247
	281.71
	0.974
	13
	18
	1.148
	0.0001
	

	CHRNA4
	20
	118504
	
	[105]
	
	
	377
	396.13
	1.036
	10
	20.64
	0.822
	0.0001
	Epilepsy, nocturnal frontal lobe (AD)

	CHRNB4
	15
	118509
	
	n.r. [104]
	
	
	257
	316.86
	0.899
	5
	18.81
	0.559
	0.1427
	

	CNTN4
	3
	607280
	
	n.r. [106]
	
	
	416
	444.67
	1.015
	15
	44.67
	0.517
	0.0002
	

	CX3CR1
	3
	601470
	
	n.r. [107]
	
	
	162
	205.59
	0.898
	3
	7.672
	1.01
	0.0613
	

	CYP2D6
	22
	124030
	
	n.r. [108]
	
	
	350
	268.16
	1.426
	27
	16.2
	1.951
	0.0001
	

	DISC1
	1
	605210
	
	n.r. [109]
	
	
	219
	217.55
	1.126
	4
	8.918
	1.026
	0.0195
	

	DPP6
	7
	126141
	
	Confl. [110,111]
	
	
	312
	451.02
	0.76
	12
	48.76
	0.399
	0.1058
	Mental retardation (AD)

	DPYSL3
	5
	601168
	
	n.r. [112]
	
	
	271
	412.64
	0.726
	2
	28.52
	0.221
	0.9988
	

	DYNC1H1
	14
	600112
	
	Confl. [113,114]
	
	
	1022
	2593.9
	0.415
	11
	228.1
	0.08
	1
	Charcot-Marie-Tooth disease, axonal, type 20 (AD), Mental retardation (AD), Spinal muscular atrophy, lower extremity-predominant 1 (AD)

	ELP3
	8
	612722
	
	n.r. [115]
	
	
	228
	320.18
	0.795
	26
	35.21
	1.025
	0.0001
	

	FGGY
	1
	611370
	
	Confl. [116,117]
	
	
	320
	311.67
	1.126
	29
	31.07
	1.273
	0.0001
	

	HFE
	6
	613609
	
	Confl. [118,119]
	
	
	160
	181.39
	1.006
	14
	18.48
	1.185
	0.0001
	Hemochromatosis (AR)

	ITPR2
	12
	600144
	
	Confl. [120,121]
	
	
	50
	96.585
	0.655
	3
	10.03
	0.773
	0.142
	

	LIPC
	3
	607365
	
	n.r. [90]
	
	
	210
	242.43
	0.971
	18
	22.08
	0.001
	0
	

	MOBP
	3
	600948
	
	n.r. [42]
	
	
	72
	132.01
	0.664
	1
	7.793
	0.609
	0.6617
	

	MMP3
	11
	185250
	
	n.r. [90]
	
	
	285
	256
	1.228
	22
	22.17
	1.416
	0.0001
	

	NIPA1
	15
	608145
	
	[122]
	
	
	110
	184.14
	0.7
	5
	10.11
	1.04
	0.0059
	Spastic paraplegia 6 (AD)

	PON1
PON2
PON3
	7
	168820
602447
602720
	
	[123]
	
	
	151
	178.22
	0.97
	17
	19.77
	1.29
	0.0001
	

	PSEN1
	14
	104311
	
	n.r. [124]
	
	
	125
	221.62
	0.654
	3
	20.67
	0.375
	0.9006
	Acne inversa, familial, 3 (AD), Alzheimer disease, type 3 (AD)

	PVR
	19
	173850
	
	n.r. [125]
	
	
	180
	220.98
	0.922
	14
	16.24
	1.347
	0.0001
	

	RAD9B
	12
	608368
	
	[101]
	
	
	187
	199.77
	1.057
	20
	21.24
	1.368
	0.0001
	

	SCFD1
	14
	618207
	
	n.r. [42]
	
	
	180
	279.14
	0.73
	5
	40.2
	0.262
	0.9979
	

	SLC1A2
	11
	600300
	
	Confl. 
	
	
	217
	334.6
	0.726
	4
	21.59
	0.424
	0.7103
	

	SMN1
	5
	600354
	
	[126]
	
	
	7
	7.4146
	1.689
	2
	1.245
	1.929
	0.0158
	

	SMN2
	5
	601627
	
	Confl. [127,128]
	
	
	0
	0.8256
	1.768
	1
	0.179
	1.942
	0.0582
	

	TREM2
	6
	605086
	
	[129]
	
	
	128
	125.85
	1.178
	8
	7.672
	1.757
	0.0001
	Polycystic lipomembranous osteodysplasia with sclerosing leukoencephalopathy 2 (AD)

	UNC13A
	19
	609894
	
	[130]
	
	
	513
	1017.4
	0.542
	8
	96.94
	0.149
	1
	

	VDR
	12
	601769
	
	n.r. [91]
	
	
	207
	259.16
	0.896
	8
	17.54
	0.823
	0.0008
	Rickets, vitamin D-resistant, type IIA (AR)

	VEGFA
	6
	192240
	
	[131]
	
	
	67
	99.045
	0.829
	1
	11.48
	0.413
	0.8871
	

	ZNF512B
	20
	617886
	
	[132]
	[133]
	
	450
	572.99
	0.849
	4
	44.34
	0.206
	0.9999
	

	CAMTA1
	1
	611501
	
	
	n.r. [134]
	
	725
	1017.9
	0.757
	7
	76.63
	0.172
	1
	Cerebellar ataxia, nonprogressive, with mental retardation (AD)

	EPHA3
	3
	179611
	
	
	n.r. [135]
	
	503
	545.87
	0.992
	18
	50.61
	0.527
	0.0001
	

	KIFAP3
	1
	601836
	
	
	Confl. [136,137]
	
	295
	402.86
	0.806
	17
	46.95
	0.543
	0.0001
	

	LIF
	22
	159540
	
	
	n.r. [138]
	
	109
	121.32
	1.053
	1
	6.304
	0.752
	0.5242
	

	ADCYAP1
	18
	102980
	
	
	
	[139]
	112
	99.832
	1.313
	1
	6.304
	0.752
	0.5242
	

	AGT
	1
	618355
	
	
	
	[140]
	275
	265.86
	1.143
	12
	13.43
	1.445
	0.0001
	

	AR
	X
	313700
	
	
	
	Confl. [141,142]
	286
	350.67
	0.899
	3
	26.66
	0.291
	0.9883
	Androgen insensitivity (XL), Spinal and bulbar muscular atrophy of Kennedy (XL)

	BCL11B
	14
	606558
	
	
	
	[143]
	204
	509.49
	0.45
	1
	19.79
	0.24
	0.9943
	

	CCS
	11
	603864
	
	
	
	[144]
	150
	161.13
	1.066
	12
	12.59
	1.534
	0.0001
	

	CNTF
	11
	118945
	
	
	
	[145]
	139
	118.96
	1.345
	7
	7.025
	1.743
	0.0001
	

	CRYM
	16
	123740
	
	
	
	[146]
	138
	174.61
	0.91
	5
	13.91
	0.756
	0.0256
	Deafness, autosomal dominant 40

	CST3
	20
	604312
	
	
	
	[147]
	81
	69.363
	1.405
	3
	3.689
	1.766
	0.0098
	Cerebral amyloid angiopathy (AD)

	EPHA4
	2
	602188
	
	
	
	[148]
	377
	571.02
	0.719
	4
	52.18
	0.175
	1
	

	HSPB1
	7
	602195
	
	
	
	[149]
	136
	120.13
	1.305
	9
	7.171
	1.872
	0.0001
	Charcot-Marie-Tooth disease, axonal, type 2F (AD), Neuropathy, distal hereditary motor, type IIB (AD)

	KDR
	4
	191306
	
	
	
	[150]
	659
	737.5
	0.953
	11
	73.04
	0.249
	0.9998
	Hemangioma, capillary infantile, somatic

	LIPC
	15
	151670
	
	
	
	[90]
	335
	290.91
	1.261
	14
	23.54
	0.93
	0.0001
	Hepatic lipase deficiency (AR)

	LMNB1
	5
	150340
	
	
	
	[151]
	229
	309.52
	0.825
	6
	28.6
	0.414
	0.5548
	Leukodystrophy, adult-onset (AD)

	LOX
	5
	153455
	
	
	
	[152]
	205
	233.02
	0.988
	2
	22.09
	0.285
	0.9876
	

	MAOB
	X
	309860
	
	
	
	[153]
	118
	185
	0.743
	0
	20.11
	0.148
	0.999
	

	MAP4K4
	2
	604666
	
	
	
	[154,155]
	289
	558.56
	0.57
	6
	64.25
	0.184
	1
	

	NDRG2
	14
	605272
	
	
	
	[156]
	174
	194.27
	1.016
	10
	21.46
	0.79
	0.0002
	

	OGG1
	3
	601982
	
	
	
	[157]
	267
	238.9
	1.237
	18
	20.84
	1.281
	0.0001
	Renal cell carcinoma, clear cell, somatic

	PARK7
	1
	602533
	
	
	
	[158]
	104
	108.83
	1.125
	1
	8.966
	0.529
	0.7533
	Parkinson disease 7, autosomal recessive early-onset

	PCP4
	21
	601629
	
	
	
	[159]
	24
	34.069
	0.991
	4
	4.466
	1.773
	0.0022
	

	PPARGC1A
	4
	604517
	
	
	
	[160]
	385
	444.43
	0.943
	5
	39.4
	0.267
	0.9973
	

	RAMP3
	7
	605155
	
	
	
	[101]
	74
	88.811
	1.011
	3
	4.656
	1.574
	0.0163
	

	RNF19A
	8
	607119
	
	
	
	[161]
	322
	466.69
	0.757
	10
	35.88
	0.473
	0.0253
	

	SARM1
	17
	607732
	
	
	
	[162]
	269
	372.35
	0.799
	18
	23.36
	1.143
	0.0001
	

	SCN7A
	2
	182392
	
	
	
	[163]
	761
	793.27
	1.019
	37
	62.1
	0.784
	0.0001
	

	SELL
	1
	153240
	
	
	
	[164]
	179
	191.45
	1.058
	13
	20.47
	1.01
	0.0001
	

	SFPQ
	1
	605199
	
	
	
	[165]
	187
	341.96
	0.617
	1
	31.31
	0.152
	0.9999
	

	SIRT3
	11
	604481
	
	
	
	[166]
	226
	227.11
	1.111
	8
	13.81
	1.045
	0.0002
	

	SNCG
	10
	602998
	
	
	
	[167]
	74
	81.525
	1.101
	7
	8.966
	1.455
	0.0001
	

	SOD2
	6
	147460
	
	
	
	[168]
	84
	98.239
	1.025
	3
	8.335
	0.93
	0.0787
	

	SOX5
	12
	604975
	
	
	
	[169]
	242
	420.64
	0.64
	2
	39.78
	0.158
	0.9999
	Lamb-Shaffer syndrome (AD)

	VPS54
	2
	614633
	
	
	
	[170,171]
	425
	483.84
	0.952
	7
	51.82
	0.254
	0.9992
	

	VRK1
	14
	602168
	
	
	
	[69]
	167
	215.17
	0.882
	9
	24.78
	0.634
	0.0022
	Pontocerebellar hypoplasia type 1A (AR)


Genes are divided into four categories: divided into four categories: Mendelian, if variants suspected to be causative for a Mendelian form of ALS have been reported; Susceptibility: if variants have been detected for which a statistically significant association with an increased risk of developing ALS has been found; Modifier: if they have been claimed to modify some aspects of the ALS phenotype (e.g.: age of onset, severity, survival);  Functionally involved: if no genetic variant has been identified yet to be someway associated with ALS, by functional studies support the involvement of the gene product in the ALS pathogenesis.
Confl.: different studies reached conflicting evidences about the suggested involvement of the gene in ALS.
N.r.: not replicated. It means the after an initial study suggesting a certain role for the gene in ALS, further confirmatory evidences are still awaited.
Seven gnomAD gene constraint metrics are reported [172]: 
1. “obs_mis: Number of observed missense variants in the canonical transcript of the gene”
2. “exp_mis: Number of expected missense variants in the canonical transcript of the gene”
3. “oe_mis upper: Upper bound of 90% confidence interval for observed/expected ratio for missense variants. Lower values indicate more constrained genes”
4. "obs_lof: Number of observed predicted loss-of-function (pLoF) variants in transcript in the canonical transcript of the gene”
5. [bookmark: _GoBack]"exp_lof: Number of expected predicted loss-of-function (pLoF) variants in transcript in the canonical transcript of the gene”
6.  “oe_lof_upper: LOEUF: upper bound of 90% confidence interval for o/e ratio for pLoF (predicted loss-of-function) variants. Lower values indicate more constrained genes.”
7. “pLI: Probability of loss-of-function intolerance; probability that transcript falls into distribution of haploinsufficient genes.” Values can go from 0 (the gene is not loss-of-function intolerant) to 1 (the maximum likelihood that the gene is loss-of-function intolerant).
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