Supplementary Table 1
[bookmark: _GoBack]The following table lists all genes where variants were identified in 3 or more Aicardi patients. The variants considered were missense/nonsense/splice variants, with frequency <1% in 1000GP and ESP6500, and not flagged by repeatMasker or genomicSuperDups (as reported by Annovar). The '# samples' column gives the number of patients carrying each variant. 

		Gene
	CHR
	POS (hg19)
	REF
	ALT
	# samples
	ExonicFunc
	AAChange
	esp6500
	1000G

	AEBP1
	7
	44153474
	G
	A
	2
	nonsynonym
	NM_001129:c.G3091A:p.A1031T
	0.002768
	0.0005

	
	7
	44152266
	C
	T
	1
	nonsynonym
	NM_001129:c.C2327T:p.A776V
	0.001769
	 

	AK5
	1
	78024349
	T
	TATT
	6
	nonframeshift
	NM_012093:c.1605_1606insATT
	 
	 

	C10orf113
	10
	21435341
	CACTC
	C
	4
	frameshift
	NM_001010896:c.93_96del
	 
	 

	CKAP2L
	2
	113496572
	C
	T
	1
	nonsynonym
	NM_152515:c.G2066A:p.R689H
	0.000077
	 

	
	2
	113496554
	C
	T
	2
	nonsynonym
	NM_152515:c.G2084A:p.R695Q
	0.007381
	0.0037

	
	2
	113509896
	A
	G
	1
	nonsynonym
	NM_152515:c.T1550C:p.L517P
	 
	 

	DNAH17
	17
	76450756
	G
	A
	1
	nonsynonym
	NM_173628:c.C10202T:p.P3401L
	0.000154
	0.0005

	
	17
	76533410
	G
	A
	1
	nonsynonym
	NM_173628:c.C2830T:p.R944W
	0.001940
	 

	
	17
	76481041
	A
	C
	1
	nonsynonym
	NM_173628:c.T7558G:p.F2520V
	0.002216
	 

	DNAH3
	16
	21031053
	C
	T
	1
	nonsynonym
	NM_017539:c.G5915A:p.R1972K
	0.000769
	0.0009

	
	16
	20946717
	C
	T
	1
	nonsynonym
	NM_017539:c.G11950A:p.A3984T
	 
	 

	
	16
	20970576
	G
	T
	1
	nonsynonym
	NM_017539:c.C10751A:p.A3584D
	0.003692
	0.0027

	FAT1
	4
	187540958
	G
	A
	1
	nonsynonym
	NM_005245:c.C6782T:p.T2261M
	0.000240
	0.0005

	
	4
	187628289
	C
	T
	1
	nonsynonym
	NM_005245:c.G2693A:p.R898K
	 
	 

	
	4
	187541747
	A
	G
	1
	nonsynonym
	NM_005245:c.T5993C:p.L1998S
	 
	 

	FAT3
	11
	92534043
	G
	T
	1
	nonsynonym
	NM_001008781:c.G7864T:p.V2622F
	0.004998
	0.0023

	
	11
	92086828
	T
	C
	1
	nonsynonym
	NM_001008781:c.T1550C:p.L517S
	0.006505
	0.0046

	FREM3
	4
	144548799
	C
	T
	1
	nonsynonym
	NM_001168235:c.G5390A:p.R1797H
	0.000219
	 

	
	4
	144620193
	C
	A
	1
	nonsynonym
	NM_001168235:c.G1636T:p.V546F
	0.003066
	0.0009

	
	4
	144620139
	G
	A
	1
	nonsynonym
	NM_001168235:c.C1690T:p.P564S
	 
	 

	GEMIN5
	5
	154287336
	G
	C
	1
	nonsynonym
	NM_001252156:c.C2207G:p.P736R
	0.000538
	0.0005

	
	5
	154296632
	G
	C
	1
	nonsynonym
	NM_001252156:c.C1778G:p.P593R
	0.002845
	0.0018

	
	5
	154278187
	T
	C
	1
	nonsynonym
	NM_001252156:c.A3155G:p.Y1052C
	 
	 

	GRM6
	5
	178408828
	C
	T
	1
	nonsynonym
	NM_000843:c.G2464A:p.V822M
	 
	 

	
	5
	178413163
	G
	C
	2
	nonsynonym
	NM_000843:c.C2092G:p.L698V
	0.006151
	0.0041

	HSPG2
	1
	22211396
	G
	T
	1
	nonsynonym
	NM_005529:c.C1371A:p.S457R
	 
	 

	
	1
	22161394
	C
	T
	1
	nonsynonym
	NM_005529:c.G10498A:p.V3500M
	0.002999
	0.0018

	
	1
	22202483
	G
	A
	1
	nonsynonym
	NM_005529:c.C3056T:p.P1019L
	0.009918
	 

	
	1
	22205601
	T
	C
	1
	nonsynonym
	NM_005529:c.A2357G:p.N786S
	0.006459
	0.0018

	IGSF10
	3
	151154509
	C
	T
	1
	nonsynonym
	NM_001178145:c.G1921A:p.D641N
	0.004998
	0.0032

	
	3
	151164057
	T
	C
	2
	nonsynonym
	NM_178822:c.A3712G:p.T1238A
	0.006382
	0.0027

	
	3
	151165241
	G
	C
	1
	nonsynonym
	NM_178822:c.C2528G:p.S843C
	0.000923
	0.0005

	LAMA1
	18
	6965341
	G
	A
	1
	nonsynonym
	NM_005559:c.C7141T:p.R2381C
	0.001230
	0.0032

	
	18
	7036041
	A
	G
	1
	nonsynonym
	NM_005559:c.T1784C:p.I595T
	0.000077
	 

	
	18
	6977814
	T
	G
	1
	nonsynonym
	NM_005559:c.A6257C:p.K2086T
	0.000615
	0.0005

	LAMA5
	20
	60884427
	C
	T
	1
	nonsynonym
	NM_005560:c.G11053A:p.G3685R
	0.006613
	 

	
	20
	60885275
	G
	A
	1
	nonsynonym
	NM_005560:c.C10693T:p.R3565W
	0.001463
	 

	
	20
	60892540
	C
	T
	1
	nonsynonym
	NM_005560:c.G7372A:p.A2458T
	 
	 

	
	20
	60903484
	G
	A
	1
	nonsynonym
	NM_005560:c.C4465T:p.R1489C
	0.000469
	0.0005

	MAGEC1
	X
	140993859
	T
	A
	2
	nonsynonym
	NM_005462:c.T669A:p.S223R
	 
	 

	
	X
	140993864
	T
	C
	3
	nonsynonym
	NM_005462:c.T674C:p.F225S
	 
	 

	
	X
	140993852
	C
	G
	1
	nonsynonym
	NM_005462:c.C662G:p.T221S
	 
	 

	MBD1
	18
	47796399
	A
	C
	3
	nonsynonym
	NM_001204142:c.T1635G:p.I545M
	0.005755
	0.0032

	MYBBP1A
	17
	4455198
	C
	T
	1
	nonsynonym
	NM_001105538:c.G1000A:p.G334R
	0.001153
	0.0005

	
	17
	4443688
	C
	T
	1
	nonsynonym
	NM_001105538:c.G3389A:p.R1130H
	0.002537
	0.0046

	
	17
	4443760
	G
	A
	1
	nonsynonym
	NM_001105538:c.C3317T:p.T1106M
	0.002460
	0.0014

	MYO3B
	2
	171070907
	G
	T
	1
	nonsynonym
	NM_001083615:c.G340T:p.V114F
	0.000326
	 

	
	2
	171323175
	C
	T
	1
	nonsynonym
	NM_001083615:c.C2968T:p.R990C
	0.002299
	0.0009

	
	2
	171055722
	C
	CA
	1
	frameshift
	NM_001083615:c.8dupA:p.H3fs
	0.000088
	 

	
	2
	171323116
	G
	A
	1
	nonsynonym
	NM_001083615:c.G2909A:p.R970Q
	0.000247
	0.0018

	MYOM2
	8
	2033495
	G
	C
	1
	nonsynonym
	NM_003970:c.G1617C:p.K539N
	0.002230
	0.0005

	
	8
	2033415
	C
	T
	1
	nonsynonym
	NM_003970:c.C1537T:p.P513S
	0.000231
	 

	
	8
	2088683
	G
	A
	1
	nonsynonym
	NM_003970:c.G3838A:p.G1280R
	 
	 

	
	8
	2054077
	A
	G
	1
	nonsynonym
	NM_003970:c.A2780G:p.Y927C
	0.002307
	0.0027

	
	8
	2027693
	A
	T
	1
	nonsynonym
	NM_003970:c.A1515T:p.E505D
	0.000077
	 

	NLRC4
	2
	32476562
	A
	G
	1
	nonsynonym
	NM_001199138:c.T371C:p.I124T
	 
	0.0005

	
	2
	32463248
	A
	G
	1
	nonsynonym
	NM_001199138:c.T2474C:p.I825T
	 
	 

	
	2
	32463365
	C
	A
	1
	nonsynonym
	NM_001199138:c.G2357T:p.G786V
	0.003306
	0.0009

	NOL6
	9
	33469303
	G
	A
	1
	nonsynonym
	NM_022917:c.C764T:p.P255L
	 
	 

	
	9
	33463295
	T
	G
	1
	nonsynonym
	NM_022917:c.A3139C:p.M1047L
	0.002614
	0.0009

	
	9
	33466142
	C
	T
	1
	nonsynonym
	NM_022917:c.G2291A:p.R764H
	0.004767
	0.0027

	
	9
	33472070
	G
	A
	1
	nonsynonym
	NM_022917:c.C310T:p.R104W
	0.000077
	 

	NTSR1
	20
	61386217
	C
	G
	1
	nonsynonym
	NM_002531:c.C895G:p.R299G
	 
	 

	
	20
	61391383
	T
	C
	2
	nonsynonym
	NM_002531:c.T1021C:p.F341L
	0.005536
	0.0027

	PABPC1
	8
	101719201
	A
	G
	1
	nonsynonym
	NM_002568:c.T1361C:p.I454T
	 
	 

	
	8
	101719138
	C
	T
	2
	nonsynonym
	NM_002568:c.G1424A:p.R475Q
	 
	 

	
	8
	101721817
	T
	C
	1
	nonsynonym
	NM_002568:c.A1115G:p.E372G
	 
	 

	PCNXL2
	1
	233122172
	G
	A
	2
	nonsynonym
	NM_014801:c.C5906T:p.T1969M
	0.005215
	0.0046

	
	1
	233134147
	C
	T
	1
	nonsynonym
	NM_014801:c.G5641A:p.G1881S
	0.000082
	 

	PRUNE2
	9
	79318377
	TGACAG..
	T
	6
	nonframeshift
	NM_015225:c.8137_8151del
	 
	 

	RAD17
	5
	68692367
	T
	A
	3
	nonsynonym
	NM_133339:c.T1599A:p.N533K
	 
	 

	RBMXL3
	X
	114425181
	A
	AGAGGC..
	4
	nonframeshift
	NM_001145346:c.1177_1178ins
	 
	 

	RIN2
	20
	19977443
	G
	A
	1
	nonsynonym
	NM_018993:c.G2321A:p.R774Q
	 
	 

	
	20
	19941419
	C
	T
	2
	nonsynonym
	NM_018993:c.C427T:p.P143S
	0.009307
	0.0037

	ROBO4
	11
	124761368
	C
	T
	1
	nonsynonym
	NM_019055:c.G1775A:p.S592N
	0.001000
	 

	
	11
	124757700
	C
	T
	1
	nonsynonym
	NM_019055:c.G1985A:p.G662D
	0.003615
	0.0027

	
	11
	124765053
	G
	A
	1
	nonsynonym
	NM_019055:c.C1073T:p.P358L
	 
	 

	RPAP1
	15
	41812705
	G
	A
	1
	nonsynonym
	NM_015540:c.C3679T:p.L1227F
	0.000077
	 

	
	15
	41814316
	G
	C
	1
	nonsynonym
	NM_015540:c.C2875G:p.L959V
	 
	 

	
	15
	41822094
	A
	T
	1
	nonsynonym
	NM_015540:c.T1027A:p.L343M
	0.001153
	0.0005

	SIRPA
	20
	1895990
	G
	A
	2
	nonsynonym
	NM_001040023:c.G325A:p.G109S
	 
	 

	
	20
	1895984
	C
	A
	3
	nonsynonym
	NM_001040023:c.C319A:p.R107S
	 
	 

	SIRPB1
	20
	1592139
	G
	T
	3
	nonsynonym
	NM_001135844:c.C297A:p.N99K
	 
	 

	SORL1
	11
	121440937
	T
	C
	1
	nonsynonym
	NM_003105:c.T3295C:p.F1099L
	0.007921
	0.0046

	
	11
	121415993
	T
	A
	1
	nonsynonym
	NM_003105:c.T1906A:p.S636T
	0.000538
	0.0005

	
	11
	121475859
	G
	C
	1
	nonsynonym
	NM_003105:c.G4689C:p.W1563C
	0.000615
	 

	STAG3
	7
	99799621
	G
	C
	1
	nonsynonym
	NM_012447:c.G2351C:p.C784S
	0.000077
	 

	
	7
	99798160
	G
	A
	1
	nonsynonym
	NM_012447:c.G1855A:p.E619K
	 
	 

	
	7
	99798530
	C
	T
	1
	nonsynonym
	NM_012447:c.C1999T:p.R667C
	0.001230
	0.0014

	SYNE1
	6
	152679618
	C
	T
	1
	nonsynonym
	NM_033071:c.G10519A:p.D3507N
	 
	 

	
	6
	152469204
	G
	A
	2
	nonsynonym
	NM_033071:c.C24739T:p.L8247F
	0.003921
	0.0027

	
	6
	152712440
	G
	T
	1
	nonsynonym
	NM_033071:c.C7997A:p.T2666N
	0.002614
	0.0018

	
	6
	152650951
	C
	G
	1
	nonsynonym
	NM_033071:c.G14656C:p.E4886Q
	 
	 

	
	6
	152454556
	A
	G
	1
	nonsynonym
	NM_033071:c.T25712C:p.L8571P
	0.001692
	0.0014

	TAP2
	6
	32798180
	G
	A
	1
	nonsynonym
	NM_018833:c.C1499T:p.A500V
	0.000119
	 

	
	6
	32798454
	C
	T
	1
	nonsynonym
	NM_018833:c.G1402A:p.V468M
	0.000118
	 

	
	6
	32798138
	G
	C
	1
	nonsynonym
	NM_018833:c.C1541G:p.A514G
	 
	 

	TBC1D4
	13
	75900510
	G
	A
	1
	nonsynonym
	NM_014832:c.C1856T:p.P619L
	0.004598
	0.0027

	
	13
	75863245
	A
	C
	1
	nonsynonym
	NM_014832:c.T3488G:p.V1163G
	 
	 

	
	13
	75861008
	C
	T
	1
	nonsynonym
	NM_014832:c.G3817A:p.A1273T
	 
	 

	TEX13A
	X
	104464277
	AA
	A
	6
	splicing
	NM_031274:c.598+1T>-
	 
	 

	
	X
	104464284
	CC
	C
	6
	frameshift
	NM_031274:c.593delG:p.R198fs
	 
	 

	TLN2
	15
	62942342
	G
	A
	1
	nonsynonym
	NM_015059:c.G196A:p.A66T
	0.000231
	0.0005

	
	15
	63131091
	C
	T
	1
	nonsynonym
	NM_015059:c.C7411T:p.L2471F
	0.002691
	0.0018

	
	15
	62942343
	C
	A
	1
	nonsynonym
	NM_015059:c.C197A:p.A66E
	 
	0.0005

	TNS1
	2
	218695101
	C
	T
	1
	nonsynonym
	NM_022648:c.G3011A:p.R1004Q
	0.000077
	 

	
	2
	218696183
	G
	A
	1
	nonsynonym
	NM_022648:c.C2993T:p.T998I
	 
	 

	
	2
	218669288
	G
	A
	1
	nonsynonym
	NM_022648:c.C5102T:p.T1701M
	0.002460
	0.0023

	TRAP1
	16
	3736085
	C
	T
	1
	nonsynonym
	NM_001272049:c.G224A:p.R75H
	0.001462
	0.0005

	
	16
	3726094
	T
	C
	1
	nonsynonym
	NM_001272049:c.A598G:p.I200V
	0.006157
	0.0037

	
	16
	3716025
	A
	T
	2
	nonsynonym
	NM_001272049:c.T1171A:p.Y391N
	0.006618
	0.0018

	TRPM1
	15
	31362079
	G
	A
	1
	nonsynonym
	NM_001252030:c.C368T:p.T123I
	 
	 

	
	15
	31362148
	C
	G
	1
	nonsynonym
	NM_001252030:c.G299C:p.G100A
	 
	0.0041

	
	15
	31352749
	G
	T
	1
	nonsynonym
	NM_001252020:c.C1312A:p.P438T
	0.008785
	0.0046

	
	15
	31359348
	G
	A
	1
	nonsynonym
	NM_001252020:c.C587T:p.S196F
	0.002490
	0.0014

	TTN
	2
	179404187
	G
	A
	1
	nonsynonym
	NM_003319:80:c.C71410T:p.R23804C
	0.000332
	0.0005

	
	2
	179549407
	G
	A
	1
	nonsynonym
	NM_133378:28:c.C28892T:p.P9631L
	0.004308
	0.0023

	
	2
	179548735
	G
	T
	1
	nonsynonym
	NM_133378:30:c.C29065A:p.P9689T
	 
	 

	
	2
	179398186
	C
	T
	1
	nonsynonym
	NM_003319:86:c.G75961A:p.V25321M
	 
	 

	
	2
	179554545
	G
	T
	1
	nonsynonym
	NM_133378:19:c.C28109A:p.A9370D
	0.000084
	 

	
	2
	179396568
	T
	G
	1
	nonsynonym
	NM_003319:86:c.A77579C:p.E25860A
	0.000989
	 

	
	2
	179605380
	T
	A
	1
	nonsynonym
	NM_003319:c.A11491T:p.I3831F
	0.004969
	0.0037

	
	2
	179428967
	C
	T
	1
	nonsynonym
	NM_003319:54:c.G54697A:p.D18233N
	0.000083
	 

	
	2
	179597600
	C
	T
	1
	nonsynonym
	NM_133378:c.G12571A:p.V4191M
	0.008195
	0.0046

	UNC13A
	19
	17783275
	G
	A
	1
	nonsynonym
	NM_001080421:c.C182T:p.T61M
	0.001718
	0.0009

	
	19
	17737544
	C
	A
	1
	nonsynonym
	NM_001080421:c.G3971T:p.S1324I
	0.000078
	 

	
	19
	17767010
	T
	A
	1
	nonsynonym
	NM_001080421:c.A965T:p.E322V
	 
	 

	USP20
	9
	132618599
	C
	T
	1
	nonsynonym
	NM_001008563:c.C95T:p.S32L
	 
	0.0005

	
	9
	132637027
	C
	T
	2
	nonsynonym
	NM_001008563:c.C1913T:p.T638M
	0.005323
	0.0037

	UTP6
	17
	30228646
	T
	C
	2
	nonsynonym
	NM_018428c.A1G:p.M1V
	 
	 

	
	17
	30219303
	A
	C
	2
	nonsynonym
	NM_018428:c.T400G:p.L134V
	0.002460
	0.0014

	VPS13B
	8
	100791158
	G
	A
	1
	nonsynonym
	NM_017890:c.G7753A:p.E2585K
	0.003460
	0.0023

	
	8
	100861110
	C
	T
	1
	nonsynonym
	NM_017890:c.C10124T:p.T3375I
	0.007919
	0.0041

	
	8
	100493971
	A
	T
	1
	nonsynonym
	NM_017890:c.A3811T:p.T1271S
	0.000538
	0.0009

	
	8
	100791192
	C
	T
	1
	nonsynonym
	NM_017890:c.C7787T:p.S2596F
	0.000538
	0.0009

	ZNF599
	19
	35250690
	TAG
	T
	1
	frameshift
	NM_001007248:c.1014_1015del
	0.008387
	 

	
	19
	35250649
	T
	C
	1
	nonsynonym
	NM_001007248:c.A1057G:p.T353A
	 
	 

	
	19
	35251141
	CTT
	C
	2
	frameshift
	NM_001007248:c.563_564del
	0.003994
	 






