Table S1 Sequences and validation of Morpholinos used
	
	
	
	

	Morpholino
(MO)

	Sequence (5’-3’)
	MO
Refe-rence
	Test of MO efficacy1 
	Rescue of MO effect on NPB marker
	Mouse or zebrafish mutant with deficits in NPB (NC or placode) derivatives 

	Six1 MO1
	GGAAGGCAGCATAGACATGGCTCAG
	[1] 
	1
	FoxD3
	Six1: [2-4]

	Six1 MO2
	CGCACACGCAAACACATACACGGG
	[1] 
	1
	FoxD3
	Six1: [2-4]

	Eya1 MO1
	TACTATGTGGACTGGTTAGATCCTG
	[5] 
	2
	NeuroD
	Eya1: [6-8]

	Eya1 MO2
	ATATTTGTTCTGTCAGTGGCAAGTC
	[5] 
	2
	NeuroD
	Eya1: [6-8]

	Zic1 MO
	AAGTCTTCCAACAATGGGCAGCGAA
	[9]
	3
	FoxD3, Snail2
	Zic1: [10]; Zic22: [11]

	Pax3 MO
	TCTCAGTTCCCTTGCCAAGTATTAA
	[12]
	2
	FoxD3, Snail2
	Pax3: [13, 14]

	Hairy2a MO
	ATGGTATCTGCGGGCATGTTCAGTT
	[15]
	1
	Snail2
	-3

	Hairy2b MO
	GGCCATGTTCAGATGTTGTATCCGGA
	[15]
	1
	Snail2
	-3

	AP2 MO
	GGCGATCCTGCCATTCCCCCATTTT
	[16, 17]
	2, 4
	Pax3
	AP2: [18, 19]

	Msx1 MO
	GCCATACAGAGAGATCCGAGCTGAG
	[12]
	2
	FoxD3, Snail2
	Msx1: [20]

	Foxi1a MO
	GATCAGCGGCTTCTGCTCTTTCCCA
	[21]
	3
	FoxD3, Six1, Sox2
	Foxi1: [22, 23]

	Vent2 MO
	GTCATCTTGTCTGTATTAGTCCT
	[24, 25]
	4
	Six3
	-4

	Dlx3 MO
	CAGAGCCGGAGAAACGAACCAGACT
	[26]
	2
	FoxD3, Six1
	Dlx55: [27-29]

	1Tests of MO efficacy: 1: Knockdown of protein in vivo; 2: Knockdown of protein after in vitro TNT (Western blot); 3: Knockdown of protein after injection into embryo (Western blot); 4:  Saturation of dose response.
2Zic1, Zic2 and Zic3 have partly redundant functions [30].
3Hes4 (Hairy2a/2b ortholog) not found in rodents [31].
4Ventx2 (Vent2 ortholog) not found in rodents [25].
5Early ectodermal expression and function of Dlx3 in Xenopus and zebrafish is mimicked by Dlx5 in amniotes [32, 33].





Table S2 Changes in Six1 and Eya1 expression in the non-neural (placodal, epidermal) ectoderm after injection of various MO at high levels
	
	Injection1
	Control MO

	Zic1 
MO
	Pax3
MO
	Hairy2b  
MO
	AP2
 MO
	Msx1
MO
	Vent2
MO
	FoxI1a MO

	Pheno-type2
	
	%
(n)

	%3
(n)
	%3
(n)
	%3
(n)
	%3
(n)
	%3
(n)
	%3
(n)
	%3
(n)

	Six1
	Reduced
	84
(38)
	50*
(10)
	74**
(47)
	73**
(26)
	67**
(12)
	80**
(27)
	68**
(34)
	64**
(42)

	Eya1
	Reduced
	44
(45)
	88**
(17)
	41**
(27)
	63**
(24)
	41**
(17)
	67**
(43)
	84**
(19)
	84**
(37)

	110-20 ng injected
2% of embryos affected at stage 14-16
3Significant differences (Two-tailed Fisher’s exact test; *:  p< 0.05, **: p< 0.001) to control MO injections are indicated
4Same data as in Table S9
n: number of embryos analyzed






Table S3 Changes in marker gene expression in the non-neural (placodal, epidermal), and neural ectoderm after the injection of various MO.
	
	
	Injection1
	Control MO

	Zic1 
MO
	Pax3
MO
	Hairy2b  
MO
	AP2
 MO
	Msx1
MO
	Vent2
MO
	FoxI1a MO

	Pheno-type2
	
	
	%
(n)

	%3
(n)
	%3
(n)
	%3
(n)
	%3
(n)
	%3
(n)
	%3
(n)
	%3
(n)

	Six1
	Non-neural
	Reduced
	13
(31)
	72**
(32)
	47*
(36)
	57**
(42)
	64**
(47)
	26
(89)
	56**
(43)
	45*
(40)

	
	
	Increased /Ectopic
	0
(31)
	0
(32)
	0
(36)
	2
(42)
	6
(47)
	0
(89)
	9
(43)
	22*
(40)

	
	Neural
	Reduced
	0
(31)
	0
(32)
	0
(36)
	0
(42)
	0
(47)
	0
(89)
	0
(43)
	0
(40)

	
	
	Increased /Ectopic
	0
(31)
	0
(32)
	0
(36)
	0
(42)
	0
(47)
	0
(89)
	0
(43)
	0
(40)

	
	
	Lateral displacement
	0
(31)
	37**
(30)
	41**
(27
	10
(29)
	0
(47)
	62**
(89)
	32*
(22)
	32*
(19)

	Eya1
	Non-neural
	Reduced
	3
(29)
	53**
(19)
	39*
(13)
	62**
(42)
	57**
(40)
	27*
(78)
	63**
(30)
	62**
(34)

	
	
	Increased /Ectopic
	0
(29)
	10
(19)

	0
(13)
	0
(42)
	5
(40)
	0
(78)
	0
(30)
	0
(34)

	
	Neural
	Reduced
	0
(29)
	0
(19)
	0
(13)
	0
(42)
	0
(40)
	0
(78)
	0
(30)
	0
(34)

	
	
	Increased /Ectopic
	0
(29)
	0
(19)
	0
(13)
	0
(42)
	0
(40)
	0
(78)
	0
(30)
	0
(34)

	
	
	Lateral displacement
	0
(29)
	55**
(22)
	29*
(7)
	25*
(42)
	0
(40)
	41**
(32)
	47**
(17)
	35**
(23)

	FoxD3
	Non-neural
	Reduced
	0
(31)
	0
(30)
	0
(28)
	0
(37)
	0
(49)
	0
(60)
	0
(27)
	0
(30)

	
	
	Increased /Ectopic
	0
(31)
	0
(30)
	0
(28)
	0
(37)
	0
(49)
	0
(60)
	0
(27)
	0
(30)

	
	Neural
	Reduced
	3
(31)
	80**
(30)
	57**
(28)
	19
(37)
	39**
(49)
	75**
(60)
	67**
(27)
	20
(30)

	
	
	Increased /Ectopic
	0
(31)
	0
(30)
	7
(28)
	38**
(37)
	27*
(49)
	0
(60)
	11
(27)
	30**
(30)

	
	
	Lateral displacement
	0
(31)
	41**
(27)
	54**
(28)
	33**
(21)
	0
(49)
	63**
(32)
	31*
(27)
	19*
(21)

	Sox3
	Non-neural
	Reduced
	2
(50)
	44**
(18)
	0
(17)
	21*
(29)
	64**
(47)
	17*
(70)
	46**
(28)
	35**
(26)

	
	
	Increased /Ectopic
	0
(50)
	0
(18)
	47**
(17)
	17*
(29)
	0
(47)
	83**
(70)
	4
(28)
	15*
(26)

	
	Neural
	Reduced
	0
(50)
	0
(18)
	0
(17)
	0
(29)
	2
(47)
	0
(70)
	0
(28)
	0
(26)

	
	
	Increased /Ectopic
	0
(50)
	0
(18)
	0
(17)
	0
(29)
	0
(47)
	0
(70)
	0
(28)
	0
(26)

	
	
	Lateral displacement
	0
(50)
	48**
(29)
	53**
(21)
	38**
(29)
	0
(47)
	76**
(80)
	62**
(29)
	20*
(15)

	11 ng injected
2% of embryos affected at stage 14-16
3Significant differences (Two-tailed Fisher’s exact test; *:  p< 0.05, **: p< 0.001) to control MO injections are indicated
n: number of embryos analyzed; nd: not determined





Table S4 Changes in marker gene expression in the non-neural (placodal, epidermal), and neural ectoderm after the injection of various mRNAs for early TFs
	
	
	Injection1
	Zic1 
mRNA
	Pax3
mRNA
	Hairy2b  
mRNA
	AP2
  mRNA
	Msx1
mRNA
	Vent2
mRNA
	FoxI1a  mRNA

	Pheno-type2
	
	
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)

	Six1
	Non-neural
	Reduced
	60
(104)
	49
(35)
	40
(20)
	74
(54)
	52
(50)
	72
(29)
	39
(18)

	
	
	Increased /Ectopic
	10
(104)
	0
(35)
	5
(20)
	11
(54)
	32
(50)
	0
(29)
	11
(18)

	
	Neural
	Reduced
	0
(104)
	0
(35)
	0
(20)
	0
(62)
	0
(50)
	0
(29)
	0
(18)

	
	
	Increased /Ectopic
	0
(104)
	0
(35)
	40
(20)
	43
(62)
	32
(50)
	55
(29)
	0
(18)

	Eya1
	Non-neural
	Reduced
	68
(76)
	42
(45)
	100
(1)
	62
(69)
	53
(30)
	76
(29)
	26
(23)

	
	
	Increased /Ectopic
	3
(76)
	0
(45)
	0
(1)
	3
(69)
	7
(30)
	0
(29)
	22
(23)

	
	Neural
	Reduced
	0
(76)
	0
(45)
	0
(1)
	0
(69)
	0
(30)
	0
(29)
	0
(23)

	
	
	Increased /Ectopic
	0
(76)
	0
(45)
	0
(1)
	6
(69)
	3
(30)
	48*
(29)
	0
(23)

	FoxD3
	Non-neural
	Reduced
	0
(57)
	0
(84)
	nd
	0
(30)
	0
(14)
	0
(77)
	0
(15)

	
	
	Increased /Ectopic
	0
(57)
	0
(81)
	nd
	0
(30)
	0
(14)
	0
(23)
	0
(24)

	
	Neural
	Reduced
	42
(57)
	31
(84)
	nd
	20
(30)
	29
(14)
	74
(77)
	17
(24)

	
	
	Increased /Ectopic
	35
(57)
	54
(81)
	nd
	60
(30)
	57
(14)
	10
(77)
	50
(24)

	Sox3
	Non-neural
	Reduced
	37
(52)
	73
(64)
	54
(11)
	58
(26)
	64
(11)
	69
(55)
	18
(11)

	
	
	Increased /Ectopic
	23
(52)
	50
(64)
	0
(11)
	19
(26)
	0
(11)
	69
(55)
	0
(11)

	
	Neural
	Reduced
	21
(52)
	28
(46)
	71
(7)
	60
(45)
	42
(19)
	60
(25)
	0
(11)

	
	
	Increased /Ectopic
	0
(52)
	0
(46)
	0
(11)
	0
(45)
	0
(19)
	0
(25)
	0
(11)

	1See Table S10 for amounts injected
2% of embryos affected at stage 14-16
n: number of embryos analyzed; nd: not determined
3Not analyzable due to strong gastrulation defects





Table S5 Changes in marker gene expression in the non-neural (placodal, epidermal), and neural ectoderm after the injection of various mRNAs for hormone-inducible early TFs
	
	
	Injection1
	Zic1 -GR
mRNA
	Pax3-GR
mRNA
	Hairy2-GR  
mRNA
	AP2-GR
  mRNA
	Msx1-GR
mRNA
	Vent2-GR
mRNA
	FoxI1a-GR  mRNA

	Pheno-type2
	
	
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)

	Six1
	Non-neural
	Reduced
	9
(22)
	100
(17)
	76
(37)
	72
(43)
	15
(20)
	79
(19)
	20
(41)

	
	
	Increased /Ectopic
	0
(22)
	0
(17)
	8
(37)
	44
(18)
	60
(20)
	0
(19)
	0
(41)

	
	Neural
	Reduced
	0
(22)
	0
(17)
	0
(37)
	0
(41)
	0
(20)
	0
(19)
	0
(41)

	
	
	Increased /Ectopic
	0
(22)
	0
(17)
	0
(37)
	27
(41)
	60
(20)
	5
(19)
	0
(41)

	Eya1
	Non-neural
	Reduced
	31
(13)
	83
(18)
	50
(22)
	73
(37)
	8
(13)
	68
(25)
	23
(31)

	
	
	Increased /Ectopic
	0
(13)
	0
(18)
	0
(22)
	19
(37)
	54
(13)
	0
(25)
	0
(31)

	
	Neural
	Reduced
	0
(13)
	0
(18)
	0
(22)
	0
(19)
	0
(13)
	0
(25)
	0
(31)

	
	
	Increased /Ectopic
	0
(13)
	5
(18)
	0
(22)
	19
(37)
	45
(11)
	0
(25)
	0
(31)

	FoxD3
	Non-neural
	Reduced
	0
(12)
	0
(16)
	0
(31)
	0
(24)
	0
(27)
	0
(34)
	0
(25)

	
	
	Increased /Ectopic
	0
(12)
	0
(16)
	0
(31)
	0
(24)
	0
(27)
	0
(34)
	0
(25)

	
	Neural
	Reduced
	16
(12)
	31
(16)
	68
(31)
	28
(24)
	19
(27)
	67
(34)
	28
(25)

	
	
	Increased /Ectopic
	75
(12)
	31
(16)
	0
(31)
	33
(24)
	78
(27)
	23
(34)
	0
(25)

	Sox3
	Non-neural
	Reduced
	0
(32)
	50
(26)
	60
(26)
	52
(17)
	0
(12)
	75
(12)
	0
(24)

	
	
	Increased /Ectopic
	0
(32)
	0
(26)
	35
(26)
	0
(17)
	0
(12)
	0
(12)
	0
(24)

	
	Neural
	Reduced
	0
(32)
	50
(26)
	0
(26)
	0
(17)
	33
(12)
	56
(16)
	0
(24)

	
	
	Increased /Ectopic
	0
(32)
	0
(26)
	0
(26)
	0
(17)
	0
(12)
	0
(14)
	0
(24)

	1See Table S10 for amounts injected
2% of embryos affected at stage 14-16
n: number of embryos analyzed; nd: not determined
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Table S6 Changes in marker gene expression in the non-neural (placodal, epidermal), and neural ectoderm after the co-injection of various mRNAs
	
	
	Injection1
	AP2+Zic1 mRNA
	AP2+Sox3 mRNA
	AP2 +Pax3 mRNA
	Dlx3 +Zic1 mRNA
	Dlx3+Sox3  mRNA
	Dlx3+Pax3 mRNA
	Dlx3 mRNA
	Sox3 
mRNA
	Dlx3 MO +Zic1  mRNA
	Msx1+Sox3  mRNA

	Pheno-type2
	
	
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)
	%
(n)

	Six1
	Non-neural
	Reduced
	49
(37)
	68
(63)
	63
(24)
	40
(47)
	92
(13)
	69
(13)
	65
(43)
	75
(26)
	37
(52)
	72
(39)

	
	
	Increased /Ectopic
	8
(37)
	0
(63)
	17
(24)
	32
(47)
	0
(13)
	25
(20)
	0
(43)
	0
(26)
	0
(52)
	0
(39)

	
	Neural
	Reduced
	0
(37)
	0
(63)
	0
(24)
	0
(47)
	0
(13)
	0
(13)
	0
(38)
	0
(26)
	0
(52)
	0
(39)

	
	
	Increased /Ectopic
	11
(37)
	33
(64)
	38
(24)
	36
(47)
	0
(13)
	69
(13)
	50
(38)
	0
(26)
	0
(52)
	5
(39)

	Eya1
	Non-neural
	Reduced
	60
(20)
	48
(44)
	42
(19)
	32
(59)
	100
(6)
	70
(20)
	74
(46)
	69
(16)
	57
(35)
	71
(38)

	
	
	Increased /Ectopic
	0
(20)
	0
(44)
	0
(19)
	36
(59)
	0
(6)
	30
(20)
	0
(46)
	0
(16)
	0
(35)
	0
(38)

	
	Neural
	Reduced
	0
(20)
	0
(44)
	0
(19)
	0
(59)
	0
(6)
	0
(14)
	0
(46)
	0
(16)
	0
(35)
	0
(38)

	
	
	Increased /Ectopic
	5
(20)
	11
(44)
	16
(19)
	14
(59)
	0
(13)
	21
(14)
	14
(43)
	0
(16)
	0
(35)
	5
(38)

	FoxD3
	Non-neural
	Reduced
	nd
	nd
	nd
	0
(55)
	nd
	0
(36)
	0
(17)
	nd
	0
(41)
	nd

	
	
	Increased /Ectopic
	nd
	nd
	nd
	0
(55)
	nd
	0
(36)
	0
(17)
	nd
	0
(41)
	nd

	
	Neural
	Reduced
	nd
	nd
	nd
	35
(55)
	nd
	72
(36)
	82
(17)
	nd
	15
(41)
	nd

	
	
	Increased /Ectopic
	nd
	nd
	nd
	40
(55)
	nd
	17
(36)
	0
(17)
	nd
	5
(41)
	nd

	Sox3
	Non-neural
	Reduced
	nd
	0
(45)
	nd
	24
(55)
	0
(52)
	26
(19)
	13
(16)
	0
(29)
	34
(38)
	nd

	
	
	Increased /Ectopic
	nd
	89
(45)
	nd
	44
(55)
	87
(52)
	89
(19)
	17
(12)
	100
(29)
	0
(38)
	nd

	
	Neural
	Reduced
	nd
	0
(45)
	nd
	4
(55)
	0
(52)
	15
(19)
	19
(18)
	0
(29)
	0
(38)
	nd

	
	
	Increased /Ectopic
	nd
	0
(45)
	nd
	0
(55)
	0
(52)
	0
(19)
	0
(18)
	0
(29)
	0
(38)
	nd

	1See Table S10 for amounts injected
2% of embryos affected at stage 14-16
n: number of embryos analyzed; nd: not determined




Table S7 Changes in marker gene expression in the non-neural (placodal, epidermal), and neural ectoderm after the injection of Zic1 and Pax3 mRNAs
	
	
	Injection1
	Zic1 
mRNA
	Pax3
mRNA

	Pheno-type2
	
	
	%
(n)
	%
(n)

	FoxI1
	Non-neural
	Reduced
	40
(15)
	44
(18)

	
	
	Increased /Ectopic
	7
(15)
	6
(18)

	
	Neural
	Reduced
	0
(15)
	0
(18)

	
	
	Increased /Ectopic
	0
(15)
	0
(18)

	Dlx3
	Non-neural
	Reduced
	0
(15)
	0
(21)

	
	
	Increased /Ectopic
	0
(15)
	0
(21)

	
	Neural
	Reduced
	0
(15)
	0
(21)

	
	
	Increased /Ectopic
	0
(15)
	0
(21)

	GATA2
	Non-neural
	Reduced
	42
(19)
	33
(18)

	
	
	Increased /Ectopic
	11
(19)
	0
(18)

	
	Neural
	Reduced
	0
(19)
	0
(18)

	
	
	Increased /Ectopic
	0
(19)
	0
(18)

	1See Table S10 for amounts injected
2% of embryos affected at stage 14-16
n: number of embryos analyzed





Table S8 Changes in marker gene expression in the non-neural (placodal, epidermal), and neural ectoderm after knockdown of Six1 or Eya1
	
	
	Injection1
	Control MO2

	Six1
MO1+
MO21
	Eya1
MO1+
MO21

	Pheno-type3
	
	
	%
(n)

	%4
(n)
	%4
(n)

	Six1
	Non-neural
	Reduced
	8
(38)
	nd
	48**
(99)

	
	
	Increased /Ectopic
	0 
(38)
	nd
	11
(18)

	
	Neural
	Reduced
	0
(38)
	nd
	0
(99)

	
	
	Increased /Ectopic
	0
(38)
	nd
	0
(18)

	
	
	Lateral displacement
	5
(38)
	nd
	61**
(67)

	Eya1
	Non-neural
	Reduced
	4
(45)
	56**
(16)
	54**
(39)

	
	
	Increased /Ectopic
	0
(45)
	0
(16)
	15*
(39)

	
	Neural
	Reduced
	0
(45)
	0
(16)
	0
(39)

	
	
	Increased /Ectopic
	0
(45)
	0
(16)
	0
(39)

	
	
	Lateral displacement
	0
(34)
	64**
(22)
	61*
(41)

	FoxD3
	Non-neural
	Reduced
	0 
(21)
	0
(38)
	0
(87)

	
	
	Increased /Ectopic
	0
(21)
	0
(38)
	0
(87)

	
	Neural
	Reduced
	5
(21)
	60**
(38)
	58**
(87)

	
	
	Increased /Ectopic
	0
(21)
	0
(38)
	0
(87)

	
	
	Lateral displacement
	14
(21)
	70*
(10)
	55**
(62)

	Sox3
	Non-neural
	Reduced
	12
(60)
	62**
(153)
	30*
(156)

	
	
	Increased /Ectopic
	0
(60)
	0
(153)
	12*
(156)

	
	Neural
	Reduced
	4
(25)
	0
(153)
	0
(156)

	
	
	Increased /Ectopic
	0
(25)
	0
(153)
	0
(156)

	
	
	Lateral displacement
	7
(24)
	70**
(20)
	82**
(136)

	Zic1
	Non-neural
	Reduced
	0
(20)
	0
(48)
	0
(67)

	
	
	Increased /Ectopic
	0
(20)
	0
(48)
	0
(67)

	
	Neural
	Reduced
	0
(20)
	15
(48)
	0
(67)

	
	
	Increased /Ectopic
	0
(20)
	58**
(48)
	75**
(67)

	
	
	Lateral displacement
	15
(20)
	40
(48)
	54*
(67)

	Pax3
	Non-neural
	Reduced
	18
(28)
	0
(46)
	3
(31)

	
	
	Increased /Ectopic
	0
(28)
	4
(46)
	6
(31)

	
	Neural
	Reduced
	18
(28)
	05
(46)
	13
(31)

	
	
	Increased /Ectopic
	0
(28)
	35**
(46)
	23*
(31)

	
	
	Lateral displacement
	0
(28)
	41**
(46)
	32**
(31)

	AP2
	Non-neural
	Reduced
	0 
(18)
	0
(50)
	0
(41)

	
	
	Increased /Ectopic
	0 
(18)
	40**
(50)
	0
(41)

	
	Neural
	Reduced
	17
(18)
	28
(43)
	37
(41)

	
	
	Increased /Ectopic
	0
(18)
	72**
(50) 
	27*
(41)

	
	
	Lateral displacement
	17
(18)
	44*
(43)
	44
(41)

	Msx1
	Non-neural
	Reduced
	8
(25)
	0
(36)
	29
(45)

	
	
	Increased /Ectopic
	0
(25)
	47**
(36)
	46**
(37)

	
	Neural
	Reduced
	0
(25)
	25*
(36)
	22*
(45)

	
	
	Increased /Ectopic
	0
(25)
	50**
(36)
	31*
(37)

	
	
	Lateral displacement
	0
(25)
	36*
(11)
	48**
(55)

	FoxI1a
	Non-neural
	Reduced
	15
(20)
	39
(41)
	40
(78)

	
	
	Increased /Ectopic
	0
(20)
	34*
(41)
	13
(78)

	
	Neural
	Reduced
	0
(20)
	0
(41)
	0
(78)

	
	
	Increased /Ectopic
	0
(20)
	0
(41)
	1
(78)

	
	
	Lateral displacement
	0
(20)
	29*
(41)
	45**
(73)

	Dlx3
	Non-neural
	Reduced
	0
(32)
	40**
(30)
	61**
(46)

	
	
	Increased /Ectopic
	0
(32)
	13*
(30)
	0
(46)

	
	Neural
	Reduced
	0
(32)
	0
(30)
	0
(46)

	
	
	Increased /Ectopic
	0
(32)
	0
(30)
	0
(46)

	
	
	Lateral displacement
	0
(32)
	50**
(30)
	55**
(37)

	GATA2
	Non-neural
	Reduced
	0
(25)
	28*
(39)
	21*
(29)

	
	
	Increased /Ectopic
	0
(25)
	5
(39)
	7
(29)

	
	Neural
	Reduced
	0
(25)
	0
(39)
	0
(29)

	
	
	Increased /Ectopic
	0
(25)
	0
(39)
	0
(29)

	
	
	Lateral displacement
	4
(25)
	54**
(39)
	35*
(29)

	110-20 ng injected
2Except for AP2, data from [26].
3% of embryos affected at stage 14-16
4Significant differences (Two-tailed Fisher’s exact test; *:  p< 0.05, **: p< 0.001) to control MO injections are indicated
n: number of embryos analyzed; nd: not determined





Table S9 Changes in marker gene expression in the non-neural (placodal, epidermal), and neural ectoderm after overexpression of Six1 or Eya1
	
	
	Injection1
	Six1
mRNA
	Eya1
mRNA
	Six1+
Eya1
mRNA

	Pheno-type2
	
	
	%
(n)
	%
(n)
	%
(n)

	Six1
	Non-neural
	Reduced
	nd
	13
(16)
	nd

	
	
	Increased /Ectopic
	nd
	50
(16)
	nd

	
	Neural
	Reduced
	nd
	0
(16)
	nd

	
	
	Increased /Ectopic
	nd
	19
(16)
	nd

	Eya1
	Non-neural
	Reduced
	89
(35)
	nd
	nd

	
	
	Increased /Ectopic
	0
(35)
	nd
	nd

	
	Neural
	Reduced
	0
(35)
	nd
	nd

	
	
	Increased /Ectopic
	0
(35)
	nd
	nd

	FoxD3
	Non-neural
	Reduced
	0
(67)
	0
(115)
	0
(13)

	
	
	Increased /Ectopic
	0
(67)
	0
(115)
	
(13)

	
	Neural
	Reduced
	77
(67)
	5
(115)
	80
(13)

	
	
	Increased /Ectopic
	0
(67)
	37
(115)
	23
(13)

	Sox3
	Non-neural
	Reduced
	55
(57)
	21
(19)
	nd

	
	
	Increased /Ectopic
	7
(57)
	21
(19)
	nd

	
	Neural
	Reduced
	38
(66)
	37
(62)
	nd

	
	
	Increased /Ectopic
	0
(66)
	0
(62)
	nd

	Zic1
	Non-neural
	Reduced
	0
(24)
	0
(41)
	0
(25)

	
	
	Increased /Ectopic
	0
(24)
	0
(41)
	0
(25)

	
	Neural
	Reduced
	0
(24)
	0
(41)
	80
(25)

	
	
	Increased /Ectopic
	92
(24)
	81
(41)
	0
(25)

	Pax3
	Non-neural
	Reduced
	44
(27)
	21
(24)
	nd

	
	
	Increased /Ectopic
	15
(20)
	0
(24)
	nd

	
	Neural
	Reduced
	50
(34)
	0
(24)
	nd

	
	
	Increased /Ectopic
	35
(34)
	17
(24)
	nd

	AP2
	Non-neural
	Reduced
	11
(36)
	0
(23)
	nd

	
	
	Increased /Ectopic
	14
(36)
	0
(23)
	nd

	
	Neural
	Reduced
	11
(36)
	0
(23)
	nd

	
	
	Increased /Ectopic
	33
(36)
	48
(23)
	nd

	Msx1
	Non-neural
	Reduced
	27
(30)
	60
(43)
	nd

	
	
	Increased /Ectopic
	73
(30)
	0
(43)
	nd

	
	Neural
	Reduced
	0
(30)
	60
(43)
	nd

	
	
	Increased /Ectopic
	77
(30)
	0
(43)
	nd

	FoxI1a
	Non-neural
	Reduced
	47
(19)
	14
(42)
	nd

	
	
	Increased /Ectopic
	21
(19)
	29
(42)
	nd

	
	Neural
	Reduced
	0
(19)
	0
(42)
	nd

	
	
	Increased /Ectopic
	0
(19)
	3
(32)
	nd

	Dlx3
	Non-neural
	Reduced
	68
(19)
	70
(43)
	nd

	
	
	Increased /Ectopic
	0
(19)
	0
(43)
	nd

	
	Neural
	Reduced
	0
(19)
	0
(43)
	nd

	
	
	Increased /Ectopic
	0
(19)
	0
(43)
	nd

	GATA2
	Non-neural
	Reduced
	36
(14)
	0
(20)
	nd

	
	
	Increased /Ectopic
	0
(14)
	0
(20)
	nd

	
	Neural
	Reduced
	0
(14)
	0
(20)
	nd

	
	
	Increased /Ectopic
	0
(14)
	0
(20)
	nd

	[bookmark: _GoBack]1 See Table S10 for amounts of mRNA injected
2% of embryos affected at stage 14-16
n: number of embryos analyzed; nd: not determined





Table S10 Doses of mRNAs injected
	Gene name
	Plasmid
	Injected dose
	Reference

	Six1
	pDH105-Six1 

	500 pg
	[34]

	EnRSix1
	pCS2+-EnRSix1 

	500 pg
	[1]

	Eya1
	pCS2+-Eya1α

	500 pg
	[35]

	GR-Eya1
	pCS2+-GR-myc-Eya1α 

	500 pg
	[5]

	GR-Six1
	pCS2+-GR-myc-Six1  

	500 pg
	[5]

	Sox3
	pCS2+-Sox3-V5His 

	500 pg
	[36]

	Zic1
	pCS2+- Zic1
	250 pg
	[37]

	GR-Zic1
	pCS2+- Zic1-GR
	500 pg
	New construct

	Pax3
	pCS108-XL-Pax3
	125 pg
	[12]

	GR-Pax3
	pCS2+-Pax3-GR
	500 pg
	[38]

	Hairy2b
	pCS2+-Flag-xHairy2b 
	250-500 pg
	[15]

	GR-Hairy2b
	pCS2+-Hairy2b-MT-GR
	500 pg
	[15] 

	AP2
	pCS108-XL-AP2 alpha
	250 pg
	[17]

	GR-AP2
	pCS2+-GR-XAP2
	500 pg
	[39]

	Msx1
	pSP64TXB-xMsx1
	250 pg
	[40]

	GR-Msx1
	pCS2+-Msx1-GR
	500 pg
	[41]

	Foxi1a
	pCS2+- xFoxi1a

	50 pg
	[21]

	GR-Foxi1a
	pCS2+- Foxi1a-GR
	500 pg
	New construct

	Vent2
	pCS2+-MT-Xvent2 
	500 pg
	[42]

	GR-Vent2
	pT7Ts-GR-HA-Xvent2
	500 pg
	[42]

	Dlx3
	pCS2+-EBMyc-Dlx3 
	50-100 pg
	[26]; kindly provided by Dr T. Sargent, NICHD, Rockville, MD, USA
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