Appendix 3. The 113 heterozygous variants identified with a read count >5 and CADD score >15 after filtering the exome sequencing data of patient IV.3 from family F1332. 

	Chr
	Position
	Gene
	Coding Effect
	Transcript Accession Code: Exon: cDNA change: Protein change
	Read Depth
	EVS
	1000g
	PolyPhen2
	Mutation Taster
	CADD

	1
	861382
	SAMD11
	Missense
	NM_152486:exon2:c.T61C:p.(Ser21Pro)
	66
	0
	0
	0.999 (D)
	DC
	24.8

	1
	878636
	SAMD11
	Missense
	NM_152486:exon12:c.C1568T:p.(Ala523Val)
	66
	0
	0
	0.772 (P)
	N
	18.48

	1
	29630427
	PTPRU
	Missense
	NM_005704:exon17:c.G2567A:p.(Arg856His)
	32
	0
	0.000399
	0.263 (B)
	DC
	15.78

	1
	35657908
	SFPQ
	Missense
	NM_005066:exon1:c.A743C:p.(His248Pro)
	35
	0
	0
	0.943 (P)
	DC
	16.51

	1
	45226092
	KIF2C
	Missense
	NM_006845:exon15:c.C1508T:p.(Ser503Phe)
	142
	0
	0.000799
	0.922 (P)
	DC
	16.28

	1
	65113552
	CACHD1
	Missense
	NM_020925:exon9:c.G1072A:p.(Gly358Ser)
	64
	0.000461
	0.0002
	1 (D)
	DC
	19.79

	1
	78194324
	USP33
	Missense
	NM_015017:exon11:c.A884T:p.(Glu295Val)
	24
	0
	0
	0.009 (B)
	DC
	15.44

	1
	100152323
	PALMD
	Missense
	NM_017734:exon4:c.C343T:p.(Arg115Trp)
	6
	0
	0
	1 (D)
	DC
	19.15

	1
	172348260
	DNM3
	Missense
	NM_015569:exon18:c.A1996G:p.(Ile666Val)
	44
	0
	0
	0.974 (D)
	DC
	16.63

	1
	200571102
	KIF14
	Missense
	NM_014875:exon11:c.C2074T:p.(Leu692Phe)
	36
	0
	0
	1 (D)
	DC
	24.3

	1
	202119544
	PTPN7
	Missense
	NM_002832:exon9:c.T1199G:p.(Ile400Ser)
	19
	0
	0
	1 (D)
	DC
	24.4

	1
	228401277
	OBSCN
	Missense
	NM_052843:exon3:c.G1124T:p.(Ser375Ile)
	14
	0
	0
	0.999 (D)
	DC
	23.3

	1
	228464715
	OBSCN
	Missense
	NM_052843:exon23:c.G6572A:p.(Arg2191His)
	73
	0
	0
	1 (D)
	DC
	15

	1
	229637768
	NUP133
	Missense
	NM_018230:exon3:c.T383C:p.(Ile128Thr)
	53
	0
	0
	0.985 (D)
	DC
	22

	1
	234614018
	TARBP1
	Missense
	NM_005646:exon1:c.G832C:p.(Arg278Pro)
	22
	0
	0.000399
	0.99 (D)
	N
	24.7

	2
	39083534
	DHX57
	Missense
	NM_198963:exon7:c.A1657G:p.(Ile553Val)
	54
	0.000846
	0.000998
	0.993 (D)
	DC
	22.2

	2
	65659112
	SPRED2
	Missense
	NM_181784:exon1:c.G10A:p.(Glu4Lys)
	26
	0
	0
	0.006 (B)
	DC
	17.27

	2
	70504379
	PCYOX1
	Missense
	NM_016297:exon6:c.A1373G:p.(Asn458Ser)
	97
	0.000308
	0.000599
	0.998 (D)
	DC
	15.41

	2
	96993454
	ITPRIPL1
	Missense
	NM_178495:exon1:c.T1109C:p.(Leu370Pro)
	151
	0
	0
	1 (D)
	DC
	17.08

	3
	9952627
	IL17RE
	Missense
	NM_153480:exon9:c.G881A:p.(Arg294His)
	64
	0.005459
	0.000599
	1 (D)
	DC
	20.5

	3
	9982597
	CRELD1
	Missense
	NM_015513:exon5:c.G524A:p.(Arg175Gln)
	105
	0
	0
	0.839 (P)
	DC
	26.4

	3
	39178505
	TTC21A
	Missense
	NM_145755:exon24:c.G3232A:p.(Glu1078Lys)
	111
	0.000398
	0
	0.945 (P)
	DC
	15.34

	3
	47044255
	NBEAL2
	Missense
	NM_015175:exon33:c.C5422T:p.(Arg1808Cys)
	97
	0
	0.000399
	1 (D)
	DC
	18.07

	3
	119962914
	GPR156
	Missense
	NM_153002:exon1:c.G32C:p.(Cys11Ser)
	24
	0
	0
	0.998 (D)
	DC
	17.34

	3
	137850095
	A4GNT
	Missense
	NM_016161:exon2:c.C4T:p.(Arg2Trp)
	65
	0
	0
	0.978 (D)
	N
	15.11

	3
	138187558
	ESYT3
	Missense
	NM_031913:exon13:c.C1370T:p.(Pro457Leu)
	54
	0.000231
	0.0002
	1 (D)
	DC
	18.09

	3
	151101655
	MED12L
	Missense
	NM_053002:exon32:c.C4664T:p.(Thr1555Ile)
	73
	0
	0
	0.906 (P)
	DC
	17.84

	3
	164908426
	SLITRK3
	Missense
	NM_014926:exon2:c.G193A:p.(Gly65Arg)
	68
	0
	0
	0.997 (D)
	DC
	17.51

	4
	86916696
	ARHGAP24
	Missense
	NM_031305:exon6:c.G1610A:p.(Ser537Asn)
	64
	0
	0
	0.997 (D)
	DC
	16.3

	4
	187521304
	FAT1
	Missense
	NM_005245:exon22:c.T11851G:p.(Phe3951Val)
	73
	0
	0.0002
	0.004 (B)
	DC
	15.45

	5
	179729440
	GFPT2
	Missense
	NM_005110:exon18:c.G1987C:p.(Val663Leu)
	37
	0.000237
	0.0002
	0.614 (P)
	DC
	15.82

	6
	3152781
	BPHL
	Missense
	NM_004332:exon7:c.A848G:p.(Asn283Ser)
	57
	0.001153
	0.0002
	1 (D)
	DC
	21.9

	6
	29080523
	OR2J3
	Missense
	NM_001005216:exon1:c.C856T:p.(Pro286Ser)
	33
	0.000398
	0
	1 (D)
	DC
	17

	6
	50803842
	TFAP2B
	Missense
	NM_003221:exon4:c.G670A:p.(Val224Ile)
	16
	0.000384
	0.0002
	0.841 (P)
	DC
	19.96

	6
	53519740
	KLHL31
	Missense
	NM_001003760:exon2:c.G331A:p.(Val111Met)
	77
	0.001
	0.000599
	0.934 (P)
	DC
	19.68

	6
	56481130
	DST
	Missense
	NM_001723:exon24:c.G7135A:p.(Ala2379Thr)
	71
	0.001384
	0.000799
	0.019 (B)
	N
	15.45

	6
	101098440
	ASCC3
	Missense
	NM_006828:exon20:c.A3226T:p.(Ile1076Leu)
	32
	0
	0
	0.02 (B)
	DC
	16.14

	6
	137143910
	PEX7
	Missense
	PEX7:NM_000288:exon1:c.C107T:p.(Thr36Ile)
	15
	0
	0
	0.072 (B)
	DC
	28.1

	6
	160453991
	IGF2R
	Missense
	NM_000876:exon9:c.G1063A:p.(Asp355Asn)
	24
	0.001768
	0.0002
	0.762 (P)
	N
	16.95

	7
	14775755
	DGKB
	Missense
	NM_004080:exon4:c.A233G:p.(Asp78Gly)
	49
	0.000168
	0
	0.605 (P)
	DC
	18.27

	7
	66410149
	TMEM248
	Missense
	NM_017994:exon3:c.A346G:p.(Ile116Val)
	48
	0
	0
	0.202 (B)
	DC
	16.93

	7
	98574586
	TRRAP
	Missense
	NM_003496:exon54:c.C8197T:p.(Leu2733Phe)
	49
	0
	0
	0.987 (D)
	DC
	24.2

	7
	99627966
	ZKSCAN1
	Missense
	NM_003439:exon5:c.G767A:p.(Arg256Lys)
	38
	0
	0
	0.959 (D)
	N
	15.78

	7
	102098296
	ALKBH4
	Missense
	NM_017621:exon3:c.G454A:p.(Glu152Lys)
	120
	0
	0
	1 (D)
	DC
	29.3

	7
	103179591
	RELN
	Missense
	NM_005045:exon45:c.G7114A:p.(Val2372Met)
	42
	0.000384
	0.000399
	1 (D)
	DC
	15.72

	7
	150773386
	SLC4A2
	Missense
	NM_003040:exon23:c.G3658A:p.(Glu1220Lys)
	33
	0
	0
	0.988 (D)
	DC
	20.7

	7
	151896409
	KMT2C
	Missense
	NM_170606:exon27:c.C4228A:p.(Pro1410Thr)
	38
	0
	0
	1 (D)
	DC
	17.32

	8
	37695353
	GPR124
	Missense
	NM_032777:exon14:c.G2155A:p.(Gly719Arg)
	22
	0
	0.000399
	1 (D)
	N
	15.94

	8
	52339214
	PXDNL
	Missense
	NM_144651:exon13:c.T1630G:p.(Trp544Gly)
	30
	0
	0
	1 (D)
	DC
	16.95

	8
	99129323
	HRSP12
	Missense
	NM_005836:exon1:c.T2A:p.(Met1Lys)
	58
	0.000231
	0
	0.999 (D)
	DC
	27.4

	8
	126079934
	KIAA0196
	Missense
	NM_014846:exon10:c.G1178A:p.(Arg393His)
	57
	0.000538
	0.0002
	0.999 (D)
	DC
	31

	9
	215012
	C9ORF66, DOCK8
	Nonsense
	NM_152569:exon1:c.G385T:p.(Glu129*)
	105
	0
	0
	0 (B)
	DC
	38

	9
	35563190
	FAM166B
	Missense
	NM_001099951:exon2:c.A259G:p.(Ser87Gly)
	115
	0.000871
	0.0002
	0.975 (D)
	N
	17.55

	9
	125551965
	OR5C1
	Missense
	NM_001001923:exon1:c.G754A:p.(Val252Met)
	76
	0.001307
	0.001997
	1 (D)
	DC
	16.11

	9
	136216823
	RPL7A
	Missense
	NM_000972:exon4:c.A331C:p.(Lys111Gln)
	37
	0
	0
	0.028 (B)
	DC
	15.57

	10
	16948325
	CUBN
	Missense
	NM_001081:exon50:c.C7789G:p.(Leu2597Val)
	21
	0
	0
	0.537 (P)
	DC
	15.36

	10
	70450831
	TET1
	Missense
	NM_030625:exon12:c.G5671A:p.(Ala1891Thr)
	105
	0
	0
	0.896 (P)
	N
	15.82

	10
	95394623
	PDE6C
	Missense
	NM_006204:exon9:c.G1228A:p.(Asp410Asn)
	58
	0
	0
	0.996 (D)
	DC
	24

	10
	100183376
	HPS1
	Missense
	NM_000195:exon16:c.A1582G:p.(Asn528Asp)
	41
	0
	0
	0.278 (B)
	DC
	18.3

	10
	105176350
	PDCD11
	Missense
	NM_014976:exon13:c.C1621T:p.(Pro541Ser)
	41
	0.002614
	0.000599
	1 (D)
	DC
	16.58

	10
	106075790
	ITPRIP
	Missense
	NM_033397:exon3:c.G20A:p.(Arg7His)
	19
	0
	0
	1 (D)
	DC
	21.4

	10
	118434548
	HSPA12A
	Missense
	NM_025015:exon12:c.C1772T:p.(Arg591Val)
	141
	0
	0
	0.994 (D)
	DC
	15.52

	11
	6220835
	OR52W1
	Missense
	NM_001005178:exon1:c.G382A:p.(Ala128Thr)
	122
	0
	0
	0.985 (D)
	DC
	19.36

	11
	34174046
	ABTB2
	Missense
	NM_145804:exon17:c.G2966A:p.(Arg989Gln)
	28
	0.000385
	0
	0.414 (B)
	DC
	16.16

	11
	59575316
	MRPL16
	Missense
	NM_017840:exon3:c.C128T:p.(Ser43Phe)
	55
	0.000308
	0
	0.472 (P)
	DC
	15.83

	11
	78565308
	TENM4
	Missense
	NM_001098816:exon12:c.C1522T:p.(Arg508Trp)
	31
	0
	0
	0.995 (D)
	DC
	17.03

	11
	95595440
	MTMR2
	Missense
	NM_016156:exon4:c.A353T:p.(Glu118Val)
	28
	0
	0
	0.353 (B)
	DC
	22.1

	11
	124791053
	HEPACAM
	Missense
	NM_152722:exon7:c.C1232T:p.(Pro411Leu)
	20
	0
	0
	0.012 (B)
	N
	16.87

	12
	12279793
	LRP6
	Missense
	NM_002336:exon20:c.G4144T:p.(Val1382Phe)
	47
	0.001768
	0.001198
	0.04 (B)
	DC
	15

	12
	14959262
	SMCO3
	Missense
	NM_001013698:exon2:c.C353T:p.(Ser118Leu)
	110
	0
	0
	0.998 (D)
	DC
	18.05

	12
	53454848
	TENC1
	Missense
	NM_015319:exon20:c.C3188G:p.(Pro1063Arg)
	80
	0.000077
	0.0002
	0.999 (D)
	DC
	17.42

	12
	54812937
	ITGA5
	Missense
	NM_002205:exon1:c.C46A:p.(Arg16Ser)
	23
	0
	0
	0.918 (P)
	N
	21.1

	12
	57939824
	DCTN2
	Missense
	NM_001261412:exon2:c.C92T:p.(Ala31Val)
	29
	0.000158
	0
	1 (D)
	DC
	26.8

	12
	68726016
	MDM1
	Missense
	NM_017440:exon1:c.C10G:p.(Arg4Gly)
	78
	0.000321
	0
	1 (D)
	DC
	20.7

	12
	113745585
	SLC8B1
	Missense
	NM_024959:exon13:c.T1322G:p.(Val441Gly)
	43
	0
	0
	0.999 (D)
	DC
	16.72

	13
	41379336
	SLC25A15
	Missense
	NM_014252:exon4:c.C397T:p.(Arg133Trp)
	31
	0
	0.0002
	1 (D)
	DC
	35

	13
	111287047
	CARKD
	Missense
	NM_018210:exon7:c.C575T:p.(Pro192Leu)
	87
	0.000923
	0.000998
	1 (D)
	DC
	22.1

	15
	30000832
	TJP1
	Missense
	NM_003257:exon25:c.C4781G:p.(Ser1594Cys)
	80
	0.000168
	0
	0.987 (D)
	DC
	28.4

	15
	34646035
	NUTM1
	Missense
	NM_175741:exon5:c.C953T:p.(Pro318Leu)
	13
	0
	0
	1 (D)
	DC
	18.06

	15
	40754230
	BAHD1
	Missense
	NM_014952:exon3:c.G1552A:p.(Val518Ile)
	37
	0
	0
	0.141 (B)
	DC
	18.33

	15
	42057152
	MGA
	Missense
	NM_001080541:exon22:c.C7186T:p.(Leu2396Phe)
	50
	0.00008
	0.0002
	1 (D)
	DC
	26

	15
	42293394
	PLA2G4E
	Missense
	NM_001206670:exon7:c.G634A:p.(Val212Ile)
	40
	0.000901
	0.000599
	0.05 (B)
	N
	16.57

	15
	45661681
	GATM
	Missense
	NM_001482:exon3:c.G327C:p.(Lys109Asn)
	54
	0
	0
	0.125 (B)
	DC
	15.92

	15
	89442696
	MFGE8
	Missense
	NM_005928:exon8:c.G1094T:p.(Arg365Leu)
	94
	0
	0
	1 (D)
	DC
	16.26

	15
	100537660
	ADAMTS17
	Missense
	NM_139057:exon19:c.G2726A:p.(Arg909Gln)
	58
	0.000231
	0.000399
	0.898 (P)
	N
	17.53

	16
	597313
	CAPN15
	Missense
	NM_005632:exon4:c.G475A:p.(Val159Met)
	57
	0
	0.000399
	1 (D)
	DC
	15.37

	16
	30910792
	CTF1
	Missense
	NM_001330:exon2:c.C82T:p.(Arg28Cys)
	60
	0
	0
	0.994 (D)
	DC
	16.38

	16
	50745868
	NOD2
	Missense
	NM_022162:exon4:c.G2046T:p.(Leu682Phe)
	137
	0.000154
	0.0002
	1 (D)
	DC
	16.32

	16
	58752439
	GOT2
	Missense
	NM_002080:exon5:c.G589A:p.(Asp197Asn)
	36
	0.001154
	0.000399
	0.93 (P)
	DC
	34

	16
	84028264
	NECAB2
	Missense
	NM_019065:exon8:c.G766A:p.(Ala256Thr)
	76
	0.000462
	0.000399
	0.132 (B)
	DC
	24.7

	17
	650372
	GEMIN4
	Missense
	NM_015721:exon2:c.C911T:p.(Ser304Leu)
	152
	0.000236
	0.0002
	0.999 (D)
	DC
	19.53

	17
	1378307
	MYO1C
	Missense
	NM_033375:exon15:c.C1489T:p.(Arg497Trp)
	46
	0
	0
	0.999 (D)
	N
	19.78

	17
	33469054
	NLE1
	Missense
	NM_018096:exon2:c.C106T:p.(Pro36Ser)
	87
	0
	0
	1 (D)
	DC
	34

	17
	38349234
	RAPGEFL1
	Missense
	NM_016339:exon13:c.G1183A:p.(Glu395Lys)
	33
	0
	0
	1 (D)
	DC
	36

	17
	45008558
	GOSR2
	Missense
	NM_004287:exon3:c.G188T:p.(Arg63Met)
	30
	0
	0
	1 (D)
	DC
	27.9

	17
	72356127
	BTBD17
	Missense
	NM_001080466:exon2:c.G343A:p.(Val115Ile)
	79
	0
	0
	0.898 (P)
	DC
	19.91

	17
	73843603
	WBP2
	Missense
	NM_012478:exon6:c.C620T:p.(Pro207Leu)
	87
	0
	0
	1 (D)
	DC
	15.5

	17
	76446858
	DNAH17
	Missense
	NM_173628:exon67:c.G10805A:p.(Arg3602His)
	59
	0.000461
	0
	0.94 (P)
	DC
	31

	17
	77709253
	ENPP7
	Missense
	NM_178543:exon3:c.C811T:p.(Arg271Trp)
	125
	0
	0
	0.939 (P)
	N
	15.92

	19
	14204579
	PRKACA
	Missense
	NM_002730:exon9:c.C791T:p.(Ser264Phe)
	34
	0
	0
	0.749 (P)
	DC
	25.9

	19
	17068694
	CPAMD8
	Missense
	NM_015692:exon19:c.G2386A:p.(Glu796Lys)
	29
	0
	0.000399
	1 (D)
	DC
	18.77

	19
	17873572
	FCHO1
	Missense
	NM_015122:exon5:c.G29A:p.(Gly10Asp)
	25
	0
	0
	1 (D)
	DC
	21

	19
	19042152
	HOMER3
	Missense
	NM_004838:exon9:c.G876T:p.(Glu292Asp)
	67
	0
	0
	0.991 (D)
	DC
	16.62

	19
	56424135
	NLRP13
	Missense
	NM_176810:exon5:c.A1048G:p.(Lys350Glu)
	92
	0.000769
	0.000399
	0.936 (P)
	N
	15.87

	20
	30585060
	XKR7
	Missense
	NM_001011718:exon3:c.C1540T:p.(Arg514Cys)
	97
	0
	0
	0.993 (D)
	DC
	18.8

	20
	33575434
	MYH7B
	Missense
	NM_020884:exon17:c.C1348T:p.(Arg450Cys)
	135
	0.004392
	0.002596
	0.999 (D)
	DC
	20.3

	20
	34515752
	PHF20
	Missense
	NM_016436:exon14:c.A2055C:p.(Glu685Asp)
	51
	0
	0
	0.939 (P)
	DC
	24.1

	21
	30325566
	LTN1
	Missense
	NM_015565:exon17:c.C3350T:p.(Ser1117Leu)
	12
	0
	0.0002
	0.585 (P)
	DC
	16.49

	21
	42779930
	MX2
	Missense
	NM_002463:exon14:c.C1918T:p.(Arg640Cys)
	17
	0
	0
	0.945 (P)
	N
	16.66

	21
	45752951
	C21orf2
	Missense
	NM_004928:exon4:c.G338A:p.(Arg113His)
	72
	0
	0
	1 (D)
	DC
	22.1

	21
	46596536
	ADARB1
	Missense
	NM_001112:exon4:c.G920A:p.(Arg307His)
	126
	0
	0
	0.176 (B)
	DC
	15.59

	22
	45972941
	FBLN1
	Missense
	NM_006486:exon16:c.G1925T:p.(Arg642Leu)
	42
	0.001768
	0.000399
	0.858 (P)
	DC
	22

	X
	112054509
	AMOT
	Missense
	NM_133265:exon4:c.G278A:p.(Arg93Gln)
	16
	0
	0
	1 (D)
	DC
	23.6


The chromosome, position, gene, coding effect, transcript accession number, exon, cDNA and protein changes, variant read depth, minor allele frequency in the Exome Variant Server and 1000 Genomes databases are shown as well as the PolyPhen2, Mutation Taster and CADD scores for the 113 heterozygous variants. B = benign, D = possibly damaging, N = probably neutral, DC = probably disease-causing. Note there are no variants in any of the known genes (listed in Appendix 2) in which mutations have previously been found to be associated with a MAC phenotype.  

