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Supplementary Figure S1. Scree plot of eigenvalues from a principal component analysis of regular and irregular word reading and spelling, nonword reading and phonetic spelling. The first principal component explains 63.07% of the variance.

(a)
Observed -log10(p)
Expected -log10(p)
2
 
1.5
 
(b)
(c)
2.0
 
2.5
 
1.0
 
3.0
 
0.5
 
0.0
 
0
 
4
 
1
 
3
 
Expected -log10(p)
Expected -log10(p)
Expected -log10(p)
2
 
0
 
4
 
1
 
3
 
0
 
1
 
2
 
3
 
Observed -log10(p)
Expected -log10(p)
Expected -log10(p)
2
 
0
 
4
 
1
 
3
 
2
 
0
 
4
 
1
 
3
 
2
 
0
 
4
 
1
 
3
 
2.0
 
0.0
 
3.5
 
1.0
 
3.0
 
0.5
 
1.5
 
2.5
 
Observed -log10(p)
Observed -log10(p)
0
 
1
 
2
 
3
 
4
 
0
 
1
 
2
 
3
 
4
 
Observed -log10(p)
Observed -log10(p)
0
 
1
 
2
 
3
 
0
 
1
 
2
 
3
 
(d)
(e)
(f)

Supplementary Figure S2. Quantile-quantile (Q-Q) plot of observed versus expected p values for associations of SNPs within a dyslexia candidate gene set (N = 7,968) with (a) nonword reading, (b) phonetic spelling, (c) a reading and spelling principal component, (d) self-reported reading impairment and (e) nonword repetition; and an DLD candidate gene set (N = 10,126) with (f) nonword repetition. The red line is the distribution of p values under the null hypothesis.
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Supplementary Table S1 
Multiple Regression Analyses to Predict the Effect of Age, Sex and Hearing Difficulties on Reading, Spelling, and Language Measures
	Model
	t
	p
	β
	SE
	F
	df
	p
	Adjusted R2

	Regular word reading
	
	
	
	
	3.63
	1352
	.01
	.01

	Intercept
	48.65
	< .001
	52.11
	1.07
	
	
	
	

	Age
	-0.38
	.71
	-0.01
	0.04
	
	
	
	

	Age2
	0.97
	.33
	0.00
	0.00
	
	
	
	

	Sex
	-2.75
	.006
	-0.45
	0.17
	
	
	
	

	Hearing difficulties
	-1.04
	.30
	-0.38
	0.36
	
	
	
	

	Irregular word reading
	
	
	
	5.32
	1352
	< .001
	.01

	Intercept
	24.67
	 < .001
	45.37
	1.84
	
	
	
	

	Age
	-0.16
	.87
	-0.01
	0.07
	
	
	
	

	Age2
	1.08
	.28
	0.00
	0.00
	
	
	
	

	Sex
	-1.33
	.18
	-0.38
	0.28
	
	
	
	

	Hearing difficulties
	-2.18
	.029
	-1.36
	0.62
	
	
	
	

	Nonword reading
	
	
	
	
	3.64
	1352
	.01
	.01

	Intercept
	14.90
	< .001
	43.18
	2.90
	
	
	
	

	Age
	0.54
	.59
	0.06
	0.10
	
	
	
	

	Age2
	-0.28
	.78
	-0.00
	0.00
	
	
	
	

	Sex
	-1.47
	.14
	-0.66
	0.45
	
	
	
	

	Hearing difficulties
	-3.30
	< .001
	-3.23
	0.98
	
	
	
	

	Nonword repetition
	
	
	
	
	39.45
	1351
	< .001
	.10

	Intercept
	14.73
	< .001
	31.66
	2.15
	
	
	
	

	Age
	0.91
	.36
	0.07
	0.08
	
	
	
	

	Age2
	-2.04
	.042
	-0.00
	0.00
	
	
	
	

	Sex
	-2.90
	.004
	-0.96
	0.33
	
	
	
	

	Hearing difficulties
	-10.13
	 < .001
	-7.36
	0.73
	
	
	
	

	Regular word spelling
	
	
	
	
	12.84
	1350
	< .001
	.03

	Intercept
	18.15
	< .001
	0.82
	0.05
	
	
	
	

	Age
	0.60
	.55
	0.00
	0.00
	
	
	
	

	Age2
	0.70
	.48
	0.00
	0.00
	
	
	
	

	Sex
	-4.23
	< .001
	-0.03
	0.00
	
	
	
	

	Hearing difficulties
	-2.28
	.023
	-0.04
	0.02
	
	
	
	

	Irregular word spelling
	
	
	
	8.55
	1352
	< .001
	.02

	Intercept
	15.07
	< .001
	11.68
	0.78
	
	
	
	

	Age
	0.61
	.55
	0.02
	0.03
	
	
	
	

	Age2
	0.07
	.94
	0.00
	0.00
	
	
	
	

	Sex
	-5.14
	< .001
	-0.61
	0.12
	
	
	
	

	Hearing difficulties
	-0.94
	.35
	-0.25
	0.26
	
	
	
	

	Phonetic spelling
	
	
	
	
	1.76
	1351
	.14
	.00

	Intercept
	6.90
	< .001
	0.60
	0.09
	
	
	
	

	Age
	0.89
	.38
	0.00
	0.00
	
	
	
	

	Age2
	-0.48
	.63
	0.00
	0.00
	
	
	
	

	Sex
	-1.05
	.29
	-0.01
	0.01
	
	
	
	

	Hearing difficulties
	-1.65
	.10
	-0.05
	0.03
	 
	 
	 
	 




Supplementary Table S2
Associations of SNPs Previously Associated with Reading or Language Ability or Disability with Nonword Reading
	Chr
	Gene
	SNP
	Effect allele
	Freq
	b
	SE
	p
	Significant in previous studies

	1
	KIAA0319L
	rs7523017
	A
	.07
	0.12
	0.08
	.12
	Couto et al. (2008)

	3
	ROBO1
	rs12495133
	A
	.37
	-0.05
	0.04
	.21
	Tran et al. (2014)

	3
	ROBO1
	rs331142
	A
	.74
	-0.01
	0.04
	.87
	Tran et al. (2014)

	3
	ROBO1
	rs333491
	A
	.55
	0.07
	0.04
	.085
	Mascheretti et al. (2014)

	3
	ROBO1
	rs4535189
	A
	.49
	0.06
	0.04
	.13
	Sun et al. (2017)

	6
	DCDC2
	rs1091047
	C
	.84
	0.07
	0.05
	.17
	Lind et al. (2010)

	6
	DCDC2
	rs1419228
	A
	.82
	0.05
	0.05
	.33
	Lind et al. (2010)

	6
	DCDC2
	rs2274305
	C
	.66
	0.07
	0.04
	.067
	Chen, Zhao, Zhang, and Zuo (2017); Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs4599626
	A
	.24
	0.00
	0.05
	.97
	Chen et al. (2017)

	6
	DCDC2
	rs6922023
	A
	.17
	-0.03
	0.05
	.53
	Chen et al. (2017)

	6
	DCDC2
	rs6937665
	A
	.82
	0.02
	0.05
	.69
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs7765678
	C
	.07
	-0.09
	0.07
	.21
	Lind et al. (2010); Müller et al. (2016)

	6
	DCDC2
	rs793862
	A
	.27
	-0.07
	0.04
	.11
	Scerri et al. (2011); Schumacher et al. (2006)

	6
	DCDC2
	rs807701
	A
	.66
	0.08
	0.04
	.045
	Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs807724
	C
	.22
	-0.08
	0.04
	.061
	Chen et al. (2017); Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs9467075
	A
	.14
	-0.05
	0.05
	.31
	Chen et al. (2017); Lind et al. (2010)

	6
	DCDC2
	rs9467076
	C
	.11
	-0.08
	0.06
	.19
	Lind et al. (2010)

	6
	KIAA0319
	rs2038137
	G
	.63
	0.01
	0.04
	.78
	Carrion-Castillo et al. (2017); Cope et al. (2005); Harold et al. (2006); Müller et al. (2016)

	6
	KIAA0319
	rs2179515
	C
	.65
	0.01
	0.04
	.74
	Francks et al. (2004); Cope et al. (2005)

	6
	KIAA0319
	rs4504469
	C
	.59
	0.03
	0.04
	.44
	Francks et al. (2004); Cope et al. (2005); Harold et al. (2006); Shao et al. (2016); Venkatesh, Siddaiah, Padakannaya, and Ramachandra (2013)

	6
	KIAA0319
	rs6935076
	C
	.63
	0.04
	0.04
	.31
	Carrion-Castillo et al. (2017); Cope et al. (2005); Couto et al. (2010); Harold et al. (2006); Müller et al. (2016); Scerri et al. (2011)

	6
	KIAA0319
	rs761100
	A
	.43
	0.00
	0.04
	.95
	Carrion-Castillo et al. (2017); Harold et al. (2006); Newbury et al. (2011)

	6
	KIAA0319
	rs9461045
	C
	.82
	-0.05
	0.05
	.34
	Scerri et al. (2011);  Shao et al. (2016)

	7
	CNTNAP2
	rs10246256
	C
	.32
	0.04
	0.04
	.39
	Vernes et al. (2008)

	7
	CNTNAP2
	rs17236239
	A
	.65
	0.12
	0.04
	.003
	Carrion-Castillo et al. (2017); Vernes et al. (2008); Whitehouse, Bishop, Ang, Pennell, and Fisher (2011)


	7
	CNTNAP2
	rs2538976
	C
	.50
	-0.09
	0.04
	.024
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2538991
	A
	.49
	0.09
	0.04
	.025
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2710102
	A
	.49
	0.09
	0.04
	.022
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs2710117
	A
	.64
	-0.03
	0.04
	.42
	Vernes et al. (2008)

	7
	CNTNAP2
	rs4431523
	C
	.32
	-0.08
	0.04
	.065
	Vernes et al. (2008)

	7
	CNTNAP2
	rs759178
	A
	.49
	0.09
	0.04
	.022
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs851715
	C
	.32
	0.03
	0.04
	.46
	Vernes et al. (2008)

	7
	FOXP2
	rs10230558
	A
	.56
	0.05
	0.04
	.19
	Peter et al. (2011)

	7
	FOXP2
	rs12533005
	C
	.43
	0.00
	0.04
	.97
	Peter et al. (2011)

	7
	FOXP2
	rs2253478
	A
	.41
	0.08
	0.04
	.043
	Tolosa et al. (2010)

	7
	FOXP2
	rs6980093
	A
	.60
	0.01
	0.04
	.72
	Mozzi et al., 2017

	7
	FOXP2
	rs7782412
	C
	.42
	0.02
	0.04
	.57
	Peter et al. (2011)

	7
	FOXP2
	rs923875
	A
	.60
	-0.02
	0.04
	.56
	Peter et al. (2011)

	7
	FOXP2
	rs936146
	C
	.47
	0.05
	0.04
	.18
	Peter et al. (2011)

	15
	CYP19A1
	rs2289105
	C
	.53
	-0.01
	0.04
	.87
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs17819126
	C
	.93
	-0.13
	0.07
	.073
	Bates et al. (2010)

	15
	DYX1C1
	rs3743204
	G
	.79
	-0.02
	0.05
	.73
	Bates et al. (2010)

	15
	DYX1C1
	rs3743205
	C
	.94
	0.04
	0.08
	.65
	Taipale et al. (2003)

	15
	DYX1C1
	rs57809907
	A
	.09
	-0.10
	0.07
	.16
	Brkanac et al. (2007); Dahdouh et al. (2009); Scerri et al. (2004); Taipale et al. (2003); Wigg et al. (2004)

	15
	DYX1C1
	rs600753
	C
	.50
	0.09
	0.04
	.023
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs7174102
	A
	.35
	-0.03
	0.04
	.39
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8037376
	C
	.33
	0.00
	0.04
	1.00
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8040756
	A
	.15
	-0.07
	0.06
	.19
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8043049
	C
	.35
	0.00
	0.04
	.94
	Paracchini et al. (2011)

	16
	ATP2C2
	rs16973771
	C
	.40
	-0.04
	0.04
	.36
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs2875891
	C
	.65
	0.04
	0.04
	.32
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs8045507
	A
	.40
	-0.03
	0.04
	.38
	Newbury et al. (2009)

	16
	ATP2C2
	rs8053211
	A
	.54
	0.02
	0.04
	.70
	Müller et al. (2017)

	16
	CMIP
	rs12927866
	C
	.59
	0.00
	0.04
	.93
	Scerri et al. (2011)

	16
	CMIP
	rs16955705
	A
	.54
	0.02
	0.04
	.64
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs4265801
	G
	.54
	0.02
	0.04
	.54
	Newbury et al. (2009)

	16
	CMIP
	rs6564903
	C
	.53
	0.01
	0.04
	.84
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs7201632
	C
	.46
	-0.01
	0.04
	.72
	Newbury et al. (2009)

	21
	DIP2A
	rs11702704
	C
	.27
	-0.02
	0.04
	.70
	Poelmans et al. (2009)a

	21
	DIP2A
	rs17302525
	A
	.94
	0.00
	0.08
	.96
	Poelmans et al. (2009)a

	21
	DIP2A
	rs1892692
	A
	.40
	0.02
	0.04
	.54
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2070435
	A
	.33
	0.03
	0.04
	.44
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2255526
	A
	.72
	0.03
	0.04
	.47
	Kong et al. (2016)

	21
	DIP2A
	rs2839282
	C
	.92
	0.01
	0.07
	.88
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839299
	C
	.69
	0.04
	0.04
	.30
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839308
	A
	.77
	-0.02
	0.05
	.66
	Poelmans et al. (2009)a

	21
	DIP2A
	rs762254
	A
	.08
	0.03
	0.07
	.65
	Poelmans et al. (2009)a

	21
	DIP2A
	rs8132320
	A
	.18
	0.01
	0.05
	.90
	Poelmans et al. (2009)a

	21
	MCM3AP
	rs2839193
	A
	.29
	-0.02
	0.04
	.58
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839227
	A
	.87
	0.03
	0.06
	.61
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839232
	A
	.19
	-0.03
	0.05
	.57
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839259
	C
	.07
	0.00
	0.07
	.97
	Poelmans et al. (2009)a

	21
	PCNT
	rs4819241
	C
	.88
	0.03
	0.06
	.62
	Poelmans et al. (2009)a

	21
	PRMT2
	rs9982863
	A
	.55
	-0.04
	0.04
	.29
	Poelmans et al. (2009)a

	21
	S100B
	rs9722
	A
	.10
	0.02
	0.06
	.77
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)


Note. Chr = chromosome, Freq = frequency, boldface indicates nominal significance.
aMicroarray analysis of a small deletion co-segregating with dyslexia in a family.


Supplementary Table S3
Associations of SNPs Previously Associated with Reading or Language Ability or Disability with Phonetic Spelling
	Chr
	Gene
	SNP
	Effect allele
	Freq
	b
	SE
	p
	Significant in previous studies

	1
	KIAA0319L
	rs7523017
	A
	.07
	0.13
	0.08
	.091
	Couto et al. (2008)

	3
	ROBO1
	rs12495133
	A
	.37
	-0.02
	0.04
	.67
	Tran et al. (2014)

	3
	ROBO1
	rs331142
	A
	.74
	0.01
	0.05
	.89
	Tran et al. (2014)

	3
	ROBO1
	rs333491
	A
	.55
	0.02
	0.04
	.64
	Mascheretti et al. (2014)

	3
	ROBO1
	rs4535189
	A
	.49
	-0.01
	0.04
	.89
	Sun et al. (2017)

	6
	DCDC2
	rs1091047
	C
	.84
	-0.05
	0.06
	.33
	Lind et al. (2010)

	6
	DCDC2
	rs1419228
	A
	.82
	0.06
	0.05
	.20
	Lind et al. (2010)

	6
	DCDC2
	rs2274305
	C
	.66
	-0.01
	0.04
	.74
	Chen et al. (2017); Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs4599626
	A
	.24
	0.06
	0.05
	.18
	Chen et al. (2017)

	6
	DCDC2
	rs6922023
	A
	.17
	0.03
	0.05
	.58
	Chen et al. (2017)

	6
	DCDC2
	rs6937665
	A
	.82
	-0.05
	0.05
	.38
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs7765678
	C
	.07
	0.05
	0.08
	.55
	Lind et al. (2010); Müller et al. (2016)

	6
	DCDC2
	rs793862
	A
	.27
	0.03
	0.04
	.53
	Scerri et al. (2011); Schumacher et al. (2006)

	6
	DCDC2
	rs807701
	A
	.66
	-0.02
	0.04
	.64
	Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs807724
	C
	.22
	-0.01
	0.05
	.90
	Chen et al. (2017); Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs9467075
	A
	.14
	-0.10
	0.06
	.074
	Chen et al. (2017); Lind et al. (2010)

	6
	DCDC2
	rs9467076
	C
	.11
	-0.04
	0.06
	.51
	Lind et al. (2010)

	6
	KIAA0319
	rs2038137
	G
	.63
	-0.07
	0.04
	.081
	Carrion-Castillo et al. (2017); Cope et al. (2005); Harold et al. (2006); Müller et al. (2016)

	6
	KIAA0319
	rs2179515
	C
	.65
	-0.08
	0.04
	.045
	Francks et al. (2004); Cope et al. (2005)

	6
	KIAA0319
	rs4504469
	C
	.59
	-0.05
	0.04
	.17
	Francks et al. (2004); Cope et al. (2005); Harold et al. (2006); Shao et al. (2016); Venkatesh et al. (2013)

	6
	KIAA0319
	rs6935076
	C
	.63
	0.03
	0.04
	.41
	Carrion-Castillo et al. (2017); Cope et al. (2005); Couto et al. (2010); Harold et al. (2006); Müller et al. (2016); Scerri et al. (2011)

	6
	KIAA0319
	rs761100
	A
	.43
	0.07
	0.04
	.062
	Carrion-Castillo et al. (2017); Harold et al. (2006); Newbury et al. (2011)

	6
	KIAA0319
	rs9461045
	C
	.82
	0.06
	0.05
	.26
	Scerri et al. (2011);  Shao et al. (2016)

	7
	CNTNAP2
	rs10246256
	C
	.32
	0.01
	0.04
	.85
	Vernes et al. (2008)

	7
	CNTNAP2
	rs17236239
	A
	.65
	0.05
	0.04
	.23
	Carrion-Castillo et al. (2017); Vernes et al. (2008); Whitehouse et al. (2011)


	7
	CNTNAP2
	rs2538976
	C
	.50
	-0.05
	0.04
	.17
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2538991
	A
	.49
	0.05
	0.04
	.22
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2710102
	A
	.49
	0.05
	0.04
	.22
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs2710117
	A
	.64
	-0.04
	0.04
	.32
	Vernes et al. (2008)

	7
	CNTNAP2
	rs4431523
	C
	.32
	-0.08
	0.04
	.058
	Vernes et al. (2008)

	7
	CNTNAP2
	rs759178
	A
	.49
	0.05
	0.04
	.22
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs851715
	C
	.32
	0.01
	0.04
	.74
	Vernes et al. (2008)

	7
	FOXP2
	rs10230558
	A
	.56
	0.03
	0.04
	.40
	Peter et al. (2011)

	7
	FOXP2
	rs12533005
	C
	.43
	-0.03
	0.04
	.52
	Peter et al. (2011)

	7
	FOXP2
	rs2253478
	A
	.41
	0.10
	0.04
	.018
	Tolosa et al. (2010)

	7
	FOXP2
	rs6980093
	A
	.60
	-0.01
	0.04
	.83
	Mozzi et al., 2017

	7
	FOXP2
	rs7782412
	C
	.42
	0.06
	0.04
	.12
	Peter et al. (2011)

	7
	FOXP2
	rs923875
	A
	.60
	0.03
	0.04
	.42
	Peter et al. (2011)

	7
	FOXP2
	rs936146
	C
	.47
	-0.02
	0.04
	.64
	Peter et al. (2011)

	15
	CYP19A1
	rs2289105
	C
	.53
	-0.03
	0.04
	.45
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs17819126
	C
	.93
	0.05
	0.08
	.54
	Bates et al. (2010)

	15
	DYX1C1
	rs3743204
	G
	.79
	0.00
	0.05
	1.00
	Bates et al. (2010)

	15
	DYX1C1
	rs3743205
	C
	.94
	-0.16
	0.09
	.063
	Taipale et al. (2003)

	15
	DYX1C1
	rs57809907
	A
	.09
	0.09
	0.07
	.18
	Brkanac et al. (2007); Dahdouh et al. (2009); Scerri et al. (2004); Taipale et al. (2003); Wigg et al. (2004)

	15
	DYX1C1
	rs600753
	C
	.50
	0.04
	0.04
	.37
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs7174102
	A
	.35
	-0.06
	0.04
	.15
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8037376
	C
	.33
	-0.06
	0.04
	.14
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8040756
	A
	.15
	0.00
	0.06
	.98
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8043049
	C
	.35
	-0.07
	0.04
	.11
	Paracchini et al. (2011)

	16
	ATP2C2
	rs16973771
	C
	.40
	0.05
	0.04
	.24
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs2875891
	C
	.65
	-0.07
	0.04
	.089
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs8045507
	A
	.40
	0.06
	0.04
	.13
	Newbury et al. (2009)

	16
	ATP2C2
	rs8053211
	A
	.54
	-0.05
	0.04
	.25
	Müller et al. (2017)

	16
	CMIP
	rs12927866
	C
	.59
	0.00
	0.04
	.93
	Scerri et al. (2011)

	16
	CMIP
	rs16955705
	A
	.54
	-0.02
	0.04
	.55
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs4265801
	G
	.54
	0.02
	0.04
	.61
	Newbury et al. (2009)

	16
	CMIP
	rs6564903
	C
	.53
	0.01
	0.04
	.76
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs7201632
	C
	.46
	0.02
	0.04
	.53
	Newbury et al. (2009)

	21
	DIP2A
	rs11702704
	C
	.27
	-0.04
	0.04
	.35
	Poelmans et al. (2009)a

	21
	DIP2A
	rs17302525
	A
	.94
	0.05
	0.09
	.56
	Poelmans et al. (2009)a

	21
	DIP2A
	rs1892692
	A
	.40
	0.02
	0.04
	.65
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2070435
	A
	.33
	0.00
	0.04
	.92
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2255526
	A
	.72
	-0.02
	0.04
	.62
	Kong et al. (2016)

	21
	DIP2A
	rs2839282
	C
	.92
	-0.10
	0.07
	.14
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839299
	C
	.69
	0.00
	0.04
	.98
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839308
	A
	.77
	0.01
	0.05
	.80
	Poelmans et al. (2009)a

	21
	DIP2A
	rs762254
	A
	.08
	-0.10
	0.07
	.18
	Poelmans et al. (2009)a

	21
	DIP2A
	rs8132320
	A
	.18
	-0.03
	0.05
	.63
	Poelmans et al. (2009)a

	21
	MCM3AP
	rs2839193
	A
	.29
	-0.01
	0.04
	.90
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839227
	A
	.87
	0.03
	0.06
	.59
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839232
	A
	.19
	-0.05
	0.05
	.32
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839259
	C
	.07
	-0.02
	0.08
	.76
	Poelmans et al. (2009)a

	21
	PCNT
	rs4819241
	C
	.88
	0.05
	0.06
	.46
	Poelmans et al. (2009)a

	21
	PRMT2
	rs9982863
	A
	.55
	0.08
	0.04
	.043
	Poelmans et al. (2009)a

	21
	S100B
	rs9722
	A
	.10
	-0.13
	0.06
	.040
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)


Note. Chr = chromosome, Freq = frequency, boldface indicates nominal significance.
aMicroarray analysis of a small deletion co-segregating with dyslexia in a family.


Supplementary Table S4
Associations of SNPs Previously Associated with Reading or Language Ability or Disability with a Reading and Spelling Principal Component
	Chr
	Gene
	SNP
	Effect allele
	Freq
	b
	SE
	p
	Significant in previous studies

	1
	KIAA0319L
	rs7523017
	A
	.07
	0.05
	0.08
	.53
	Couto et al. (2008)

	3
	ROBO1
	rs12495133
	A
	.37
	0.00
	0.04
	.95
	Tran et al. (2014)

	3
	ROBO1
	rs331142
	A
	.74
	0.00
	0.05
	.97
	Tran et al. (2014)

	3
	ROBO1
	rs333491
	A
	.55
	0.01
	0.04
	.87
	Mascheretti et al. (2014)

	3
	ROBO1
	rs4535189
	A
	.49
	0.02
	0.04
	.69
	Sun et al. (2017)

	6
	DCDC2
	rs1091047
	C
	.84
	-0.10
	0.06
	.079
	Lind et al. (2010)

	6
	DCDC2
	rs1419228
	A
	.82
	0.09
	0.05
	.092
	Lind et al. (2010)

	6
	DCDC2
	rs2274305
	C
	.66
	-0.01
	0.04
	.75
	Chen et al. (2017); Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs4599626
	A
	.24
	0.08
	0.05
	.074
	Chen et al. (2017)

	6
	DCDC2
	rs6922023
	A
	.17
	0.05
	0.05
	.37
	Chen et al. (2017)

	6
	DCDC2
	rs6937665
	A
	.82
	-0.08
	0.05
	.11
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs7765678
	C
	.07
	-0.01
	0.08
	.94
	Lind et al. (2010); Müller et al. (2016)

	6
	DCDC2
	rs793862
	A
	.27
	0.00
	0.04
	.97
	Scerri et al. (2011); Schumacher et al. (2006)

	6
	DCDC2
	rs807701
	A
	.66
	-0.01
	0.04
	.82
	Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs807724
	C
	.22
	-0.05
	0.05
	.23
	Chen et al. (2017); Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs9467075
	A
	.14
	-0.13
	0.06
	.023
	Chen et al. (2017); Lind et al. (2010)

	6
	DCDC2
	rs9467076
	C
	.11
	-0.09
	0.06
	.15
	Lind et al. (2010)

	6
	KIAA0319
	rs2038137
	G
	.63
	0.00
	0.04
	.91
	Carrion-Castillo et al. (2017); Cope et al. (2005); Harold et al. (2006); Müller et al. (2016)

	6
	KIAA0319
	rs2179515
	C
	.65
	-0.01
	0.04
	.89
	Francks et al. (2004); Cope et al. (2005)

	6
	KIAA0319
	rs4504469
	C
	.59
	0.03
	0.04
	.39
	Francks et al. (2004); Cope et al. (2005); Harold et al. (2006); Shao et al. (2016); Venkatesh et al. (2013)

	6
	KIAA0319
	rs6935076
	C
	.63
	0.02
	0.04
	.57
	Carrion-Castillo et al. (2017); Cope et al. (2005); Couto et al. (2010); Harold et al. (2006); Müller et al. (2016); Scerri et al. (2011)

	6
	KIAA0319
	rs761100
	A
	.43
	0.00
	0.04
	.96
	Carrion-Castillo et al. (2017); Harold et al. (2006); Newbury et al. (2011)

	6
	KIAA0319
	rs9461045
	C
	.82
	-0.04
	0.05
	.43
	Scerri et al. (2011);  Shao et al. (2016)

	7
	CNTNAP2
	rs10246256
	C
	.32
	-0.02
	0.04
	.66
	Vernes et al. (2008)

	7
	CNTNAP2
	rs17236239
	A
	.65
	0.02
	0.04
	.70
	Carrion-Castillo et al. (2017); Vernes et al. (2008); Whitehouse et al. (2011)


	7
	CNTNAP2
	rs2538976
	C
	.50
	-0.01
	0.04
	.84
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2538991
	A
	.49
	0.01
	0.04
	.85
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2710102
	A
	.49
	0.01
	0.04
	.85
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs2710117
	A
	.64
	0.01
	0.04
	.74
	Vernes et al. (2008)

	7
	CNTNAP2
	rs4431523
	C
	.32
	-0.01
	0.04
	.74
	Vernes et al. (2008)

	7
	CNTNAP2
	rs759178
	A
	.49
	0.01
	0.04
	.85
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs851715
	C
	.32
	-0.01
	0.04
	.74
	Vernes et al. (2008)

	7
	FOXP2
	rs10230558
	A
	.56
	0.06
	0.04
	.15
	Peter et al. (2011)

	7
	FOXP2
	rs12533005
	C
	.43
	0.00
	0.04
	.91
	Peter et al. (2011)

	7
	FOXP2
	rs2253478
	A
	.41
	0.09
	0.04
	.020
	Tolosa et al. (2010)

	7
	FOXP2
	rs6980093
	A
	.60
	-0.02
	0.04
	.66
	Mozzi et al., 2017

	7
	FOXP2
	rs7782412
	C
	.42
	0.03
	0.04
	.41
	Peter et al. (2011)

	7
	FOXP2
	rs923875
	A
	.60
	0.08
	0.04
	.038
	Peter et al. (2011)

	7
	FOXP2
	rs936146
	C
	.47
	0.00
	0.04
	.93
	Peter et al. (2011)

	15
	CYP19A1
	rs2289105
	C
	.53
	-0.01
	0.04
	.75
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs17819126
	C
	.93
	0.04
	0.08
	.63
	Bates et al. (2010)

	15
	DYX1C1
	rs3743204
	G
	.79
	0.02
	0.05
	.76
	Bates et al. (2010)

	15
	DYX1C1
	rs3743205
	C
	.94
	-0.09
	0.09
	.30
	Taipale et al. (2003)

	15
	DYX1C1
	rs57809907
	A
	.09
	0.02
	0.07
	.74
	Brkanac et al. (2007); Dahdouh et al. (2009); Scerri et al. (2004); Taipale et al. (2003); Wigg et al. (2004)

	15
	DYX1C1
	rs600753
	C
	.50
	0.04
	0.04
	.28
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs7174102
	A
	.35
	-0.06
	0.04
	.12
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8037376
	C
	.33
	-0.08
	0.04
	.066
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8040756
	A
	.15
	-0.01
	0.06
	.85
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8043049
	C
	.35
	-0.06
	0.04
	.14
	Paracchini et al. (2011)

	16
	ATP2C2
	rs16973771
	C
	.40
	0.05
	0.04
	.20
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs2875891
	C
	.65
	-0.05
	0.04
	.24
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs8045507
	A
	.40
	0.06
	0.04
	.18
	Newbury et al. (2009)

	16
	ATP2C2
	rs8053211
	A
	.54
	-0.05
	0.04
	.25
	Müller et al. (2017)

	16
	CMIP
	rs12927866
	C
	.59
	0.01
	0.04
	.75
	Scerri et al. (2011)

	16
	CMIP
	rs16955705
	A
	.54
	-0.02
	0.04
	.69
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs4265801
	G
	.54
	0.02
	0.04
	.53
	Newbury et al. (2009)

	16
	CMIP
	rs6564903
	C
	.53
	0.00
	0.04
	.92
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs7201632
	C
	.46
	0.02
	0.04
	.62
	Newbury et al. (2009)

	21
	DIP2A
	rs11702704
	C
	.27
	-0.05
	0.04
	.30
	Poelmans et al. (2009)a

	21
	DIP2A
	rs17302525
	A
	.94
	0.01
	0.09
	.86
	Poelmans et al. (2009)a

	21
	DIP2A
	rs1892692
	A
	.40
	-0.02
	0.04
	.55
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2070435
	A
	.33
	-0.02
	0.04
	.62
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2255526
	A
	.72
	-0.05
	0.04
	.23
	Kong et al. (2016)

	21
	DIP2A
	rs2839282
	C
	.92
	-0.05
	0.07
	.46
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839299
	C
	.69
	0.00
	0.04
	.93
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839308
	A
	.77
	-0.02
	0.05
	.72
	Poelmans et al. (2009)a

	21
	DIP2A
	rs762254
	A
	.08
	0.00
	0.07
	.95
	Poelmans et al. (2009)a

	21
	DIP2A
	rs8132320
	A
	.18
	0.02
	0.05
	.72
	Poelmans et al. (2009)a

	21
	MCM3AP
	rs2839193
	A
	.29
	-0.04
	0.04
	.41
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839227
	A
	.87
	0.01
	0.06
	.85
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839232
	A
	.19
	-0.01
	0.05
	.77
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839259
	C
	.07
	0.01
	0.08
	.88
	Poelmans et al. (2009)a

	21
	PCNT
	rs4819241
	C
	.88
	0.02
	0.06
	.71
	Poelmans et al. (2009)a

	21
	PRMT2
	rs9982863
	A
	.55
	0.08
	0.04
	.048
	Poelmans et al. (2009)a

	21
	S100B
	rs9722
	A
	.10
	-0.15
	0.06
	.017
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)


Note. Chr = chromosome, Freq = frequency, boldface indicates nominal significance.
aMicroarray analysis of a small deletion co-segregating with dyslexia in a family.



Supplementary Table S5
Associations of SNPs Previously Associated with Reading or Language Ability or Disability with Self-Reported Reading Impairment
	Chr
	Gene
	SNP
	Effect allele
	Freq
	b
	SE
	p
	Significant in previous studies

	1
	KIAA0319L
	rs7523017
	A
	.07
	-0.01
	0.02
	.74
	Couto et al. (2008)

	3
	ROBO1
	rs12495133
	A
	.37
	-0.01
	0.01
	.30
	Tran et al. (2014)

	3
	ROBO1
	rs331142
	A
	.74
	0.00
	0.01
	.61
	Tran et al. (2014)

	3
	ROBO1
	rs333491
	A
	.55
	0.01
	0.01
	.32
	Mascheretti et al. (2014)

	3
	ROBO1
	rs4535189
	A
	.49
	-0.01
	0.01
	.22
	Sun et al. (2017)

	6
	DCDC2
	rs1091047
	C
	.84
	0.00
	0.01
	.95
	Lind et al. (2010)

	6
	DCDC2
	rs1419228
	A
	.82
	0.00
	0.01
	.72
	Lind et al. (2010)

	6
	DCDC2
	rs2274305
	C
	.66
	0.00
	0.01
	.59
	Chen et al. (2017); Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs4599626
	A
	.24
	0.00
	0.01
	.96
	Chen et al. (2017)

	6
	DCDC2
	rs6922023
	A
	.17
	-0.01
	0.01
	.49
	Chen et al. (2017)

	6
	DCDC2
	rs6937665
	A
	.82
	-0.01
	0.01
	.51
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs7765678
	C
	.07
	0.00
	0.02
	.86
	Lind et al. (2010); Müller et al. (2016)

	6
	DCDC2
	rs793862
	A
	.27
	0.00
	0.01
	.87
	Scerri et al. (2011); Schumacher et al. (2006)

	6
	DCDC2
	rs807701
	A
	.66
	0.00
	0.01
	.65
	Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs807724
	C
	.22
	0.01
	0.01
	.57
	Chen et al. (2017); Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs9467075
	A
	.14
	0.01
	0.01
	.53
	Chen et al. (2017); Lind et al. (2010)

	6
	DCDC2
	rs9467076
	C
	.11
	0.01
	0.01
	.61
	Lind et al. (2010)

	6
	KIAA0319
	rs2038137
	G
	.63
	0.01
	0.01
	.42
	Carrion-Castillo et al. (2017); Cope et al. (2005); Harold et al. (2006); Müller et al. (2016)

	6
	KIAA0319
	rs2179515
	C
	.65
	0.01
	0.01
	.35
	Francks et al. (2004); Cope et al. (2005)

	6
	KIAA0319
	rs4504469

	C
	.59
	0.00
	0.01
	.88
	Francks et al. (2004); Cope et al. (2005); Harold et al. (2006); Shao et al. (2016); Venkatesh et al. (2013)

	6
	KIAA0319
	rs6935076
	C
	.63
	-0.01
	0.01
	.39
	Carrion-Castillo et al. (2017); Cope et al. (2005); Couto et al. (2010); Harold et al. (2006); Müller et al. (2016); Scerri et al. (2011)

	6
	KIAA0319
	rs761100
	A
	.43
	-0.01
	0.01
	.12
	Carrion-Castillo et al. (2017); Harold et al. (2006); Newbury et al. (2011)

	6
	KIAA0319
	rs9461045
	C
	.82
	-0.01
	0.01
	.52
	Scerri et al. (2011);  Shao et al. (2016)

	7
	CNTNAP2
	rs10246256
	C
	.32
	0.01
	0.01
	.38
	Vernes et al. (2008)

	7
	CNTNAP2
	rs17236239
	A
	.65
	0.02
	0.01
	.059
	Carrion-Castillo et al. (2017); Vernes et al. (2008); Whitehouse et al. (2011)


	7
	CNTNAP2
	rs2538976
	C
	.50
	-0.01
	0.01
	.21
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2538991
	A
	.49
	0.01
	0.01
	.49
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2710102
	A
	.49
	0.01
	0.01
	.48
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs2710117
	A
	.64
	-0.01
	0.01
	.36
	Vernes et al. (2008)

	7
	CNTNAP2
	rs4431523
	C
	.32
	-0.01
	0.01
	.35
	Vernes et al. (2008)

	7
	CNTNAP2
	rs759178
	A
	.49
	0.01
	0.01
	.48
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs851715
	C
	.32
	0.01
	0.01
	.36
	Vernes et al. (2008)

	7
	FOXP2
	rs10230558
	A
	.56
	0.00
	0.01
	.58
	Peter et al. (2011)

	7
	FOXP2
	rs12533005
	C
	.43
	0.00
	0.01
	.95
	Peter et al. (2011)

	7
	FOXP2
	rs2253478
	A
	.41
	-0.01
	0.01
	.27
	Tolosa et al. (2010)

	7
	FOXP2
	rs6980093
	A
	.60
	0.01
	0.01
	.49
	Mozzi et al., 2017

	7
	FOXP2
	rs7782412
	C
	.42
	0.00
	0.01
	.64
	Peter et al. (2011)

	7
	FOXP2
	rs923875
	A
	.60
	-0.02
	0.01
	.038
	Peter et al. (2011)

	7
	FOXP2
	rs936146
	C
	.47
	0.01
	0.01
	.51
	Peter et al. (2011)

	15
	CYP19A1
	rs2289105
	C
	.53
	0.01
	0.01
	.52
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs17819126
	C
	.93
	-0.02
	0.02
	.34
	Bates et al. (2010)

	15
	DYX1C1
	rs3743204
	G
	.79
	0.00
	0.01
	.97
	Bates et al. (2010)

	15
	DYX1C1
	rs3743205
	C
	.94
	0.02
	0.02
	.24
	Taipale et al. (2003)

	15
	DYX1C1
	rs57809907
	A
	.09
	-0.01
	0.01
	.45
	Brkanac et al. (2007); Dahdouh et al. (2009); Scerri et al. (2004); Taipale et al. (2003); Wigg et al. (2004)

	15
	DYX1C1
	rs600753
	C
	.50
	-0.01
	0.01
	.39
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs7174102
	A
	.35
	0.01
	0.01
	.13
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8037376
	C
	.33
	0.02
	0.01
	.074
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8040756
	A
	.15
	-0.01
	0.01
	.65
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8043049
	C
	.35
	0.01
	0.01
	.16
	Paracchini et al. (2011)

	16
	ATP2C2
	rs16973771
	C
	.40
	0.00
	0.01
	.78
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs2875891
	C
	.65
	0.00
	0.01
	.86
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs8045507
	A
	.40
	0.00
	0.01
	.74
	Newbury et al. (2009)

	16
	ATP2C2
	rs8053211
	A
	.54
	0.00
	0.01
	.70
	Müller et al. (2017)

	16
	CMIP
	rs12927866
	C
	.59
	0.00
	0.01
	.66
	Scerri et al. (2011)

	16
	CMIP
	rs16955705
	A
	.54
	0.00
	0.01
	.58
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs4265801
	G
	.54
	0.01
	0.01
	.46
	Newbury et al. (2009)

	16
	CMIP
	rs6564903
	C
	.53
	0.00
	0.01
	.60
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs7201632
	C
	.46
	0.00
	0.01
	.67
	Newbury et al. (2009)

	21
	DIP2A
	rs11702704
	C
	.27
	0.01
	0.01
	.30
	Poelmans et al. (2009)a

	21
	DIP2A
	rs17302525
	A
	.94
	-0.01
	0.02
	.67
	Poelmans et al. (2009)a

	21
	DIP2A
	rs1892692
	A
	.40
	0.00
	0.01
	.91
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2070435
	A
	.33
	0.01
	0.01
	.27
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2255526
	A
	.72
	-0.01
	0.01
	.33
	Kong et al. (2016)

	21
	DIP2A
	rs2839282
	C
	.92
	0.02
	0.01
	.11
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839299
	C
	.69
	0.01
	0.01
	.16
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839308
	A
	.77
	-0.02
	0.01
	.059
	Poelmans et al. (2009)a

	21
	DIP2A
	rs762254
	A
	.08
	0.01
	0.02
	.67
	Poelmans et al. (2009)a

	21
	DIP2A
	rs8132320
	A
	.18
	0.02
	0.01
	.06
	Poelmans et al. (2009)a

	21
	MCM3AP
	rs2839193
	A
	.29
	0.00
	0.01
	.68
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839227
	A
	.87
	-0.03
	0.01
	.038
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839232
	A
	.19
	0.02
	0.01
	.036
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839259
	C
	.07
	0.02
	0.02
	.22
	Poelmans et al. (2009)a

	21
	PCNT
	rs4819241
	C
	.88
	-0.02
	0.01
	.13
	Poelmans et al. (2009)a

	21
	PRMT2
	rs9982863
	A
	.55
	0.00
	0.01
	.70
	Poelmans et al. (2009)a

	21
	S100B
	rs9722
	A
	.10
	0.03
	0.01
	.024
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)


Note. Chr = chromosome, Freq = frequency, boldface indicates nominal significance.
aMicroarray analysis of a small deletion co-segregating with dyslexia in a family.
Supplementary Table S6
Associations of SNPs Previously Associated with Reading or Language Ability or Disability with Nonword Repetition
	Chr
	Gene
	SNP
	Effect allele
	Freq
	b
	SE
	p
	Significant in previous studies

	1
	KIAA0319L
	rs7523017
	A
	.07
	-0.02
	0.08
	.79
	Couto et al. (2008)

	3
	ROBO1
	rs12495133
	A
	.37
	0.00
	0.04
	.99
	Tran et al. (2014)

	3
	ROBO1
	rs331142
	A
	.74
	0.03
	0.05
	.52
	Tran et al. (2014)

	3
	ROBO1
	rs333491
	A
	.55
	0.01
	0.04
	.86
	Mascheretti et al. (2014)

	3
	ROBO1
	rs4535189
	A
	.49
	0.02
	0.04
	.62
	Sun et al. (2017)

	6
	DCDC2
	rs1091047
	C
	.84
	-0.11
	0.06
	.043
	Lind et al. (2010)

	6
	DCDC2
	rs1419228
	A
	.82
	0.06
	0.05
	.21
	Lind et al. (2010)

	6
	DCDC2
	rs2274305
	C
	.66
	-0.03
	0.04
	.46
	Chen et al. (2017); Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs4599626
	A
	.24
	0.10
	0.05
	.023
	Chen et al. (2017)

	6
	DCDC2
	rs6922023
	A
	.17
	0.06
	0.05
	.29
	Chen et al. (2017)

	6
	DCDC2
	rs6937665
	A
	.82
	-0.07
	0.05
	.18
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	6
	DCDC2
	rs7765678
	C
	.07
	0.03
	0.08
	.73
	Lind et al. (2010); Müller et al. (2016)

	6
	DCDC2
	rs793862
	A
	.27
	0.00
	0.04
	.91
	Scerri et al. (2011); Schumacher et al. (2006)

	6
	DCDC2
	rs807701
	A
	.66
	-0.02
	0.04
	.55
	Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs807724
	C
	.22
	-0.04
	0.05
	.43
	Chen et al. (2017); Newbury et al. (2011); Scerri et al. (2011)

	6
	DCDC2
	rs9467075
	A
	.14
	-0.10
	0.06
	.058
	Chen et al. (2017); Lind et al. (2010)

	6
	DCDC2
	rs9467076
	C
	.11
	-0.09
	0.06
	.13
	Lind et al. (2010)

	6
	KIAA0319
	rs2038137
	G
	.63
	-0.01
	0.04
	.81
	Carrion-Castillo et al. (2017); Cope et al. (2005); Harold et al. (2006); Müller et al. (2016)

	6
	KIAA0319
	rs2179515
	C
	.65
	-0.01
	0.04
	.75
	Francks et al. (2004); Cope et al. (2005)

	6
	KIAA0319
	rs4504469
	C
	.59
	0.04
	0.04
	.35
	Francks et al. (2004); Cope et al. (2005); Harold et al. (2006); Shao et al. (2016); Venkatesh et al. (2013)

	6
	KIAA0319
	rs6935076
	C
	.63
	0.04
	0.04
	.30
	Carrion-Castillo et al. (2017); Cope et al. (2005); Couto et al. (2010); Harold et al. (2006); Müller et al. (2016); Scerri et al. (2011)

	6
	KIAA0319
	rs761100
	A
	.43
	0.02
	0.04
	.68
	Carrion-Castillo et al. (2017); Harold et al. (2006); Newbury et al. (2011)

	6
	KIAA0319
	rs9461045
	C
	.82
	-0.02
	0.05
	.68
	Scerri et al. (2011);  Shao et al. (2016)

	7
	CNTNAP2
	rs10246256
	C
	.32
	0.03
	0.04
	.54
	Vernes et al. (2008)

	7
	CNTNAP2
	rs17236239
	A
	.65
	0.03
	0.04
	.47
	Carrion-Castillo et al. (2017); Vernes et al. (2008); Whitehouse et al. (2011)


	7
	CNTNAP2
	rs2538976
	C
	.50
	-0.02
	0.04
	.65
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2538991
	A
	.49
	0.02
	0.04
	.63
	Vernes et al. (2008)

	7
	CNTNAP2
	rs2710102
	A
	.49
	0.02
	0.04
	.62
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs2710117
	A
	.64
	-0.01
	0.04
	.80
	Vernes et al. (2008)

	7
	CNTNAP2
	rs4431523
	C
	.32
	-0.05
	0.04
	.21
	Vernes et al. (2008)

	7
	CNTNAP2
	rs759178
	A
	.49
	0.02
	0.04
	.62
	Vernes et al. (2008); Whitehouse et al. (2011)

	7
	CNTNAP2
	rs851715
	C
	.32
	0.03
	0.04
	.54
	Vernes et al. (2008)

	7
	FOXP2
	rs10230558
	A
	.56
	0.05
	0.04
	.21
	Peter et al. (2011)

	7
	FOXP2
	rs12533005
	C
	.43
	0.00
	0.04
	.96
	Peter et al. (2011)

	7
	FOXP2
	rs2253478
	A
	.41
	0.10
	0.04
	.014
	Tolosa et al. (2010)

	7
	FOXP2
	rs6980093
	A
	.60
	-0.02
	0.04
	.63
	Mozzi et al., 2017

	7
	FOXP2
	rs7782412
	C
	.42
	0.04
	0.04
	.29
	Peter et al. (2011)

	7
	FOXP2
	rs923875
	A
	.60
	0.07
	0.04
	.065
	Peter et al. (2011)

	7
	FOXP2
	rs936146
	C
	.47
	-0.02
	0.04
	.61
	Peter et al. (2011)

	15
	CYP19A1
	rs2289105
	C
	.53
	-0.03
	0.04
	.49
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs17819126
	C
	.93
	0.04
	0.08
	.61
	Bates et al. (2010)

	15
	DYX1C1
	rs3743204
	G
	.79
	0.03
	0.05
	.61
	Bates et al. (2010)

	15
	DYX1C1
	rs3743205
	C
	.94
	-0.08
	0.09
	.34
	Taipale et al. (2003)

	15
	DYX1C1
	rs57809907
	A
	.09
	0.01
	0.07
	.85
	Brkanac et al. (2007); Dahdouh et al. (2009); Scerri et al. (2004); Taipale et al. (2003); Wigg et al. (2004)

	15
	DYX1C1
	rs600753
	C
	.50
	0.04
	0.04
	.28
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)

	15
	DYX1C1
	rs7174102
	A
	.35
	-0.06
	0.04
	.16
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8037376
	C
	.33
	-0.06
	0.04
	.16
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8040756
	A
	.15
	0.00
	0.06
	.94
	Paracchini et al. (2011)

	15
	DYX1C1
	rs8043049
	C
	.35
	-0.04
	0.04
	.31
	Paracchini et al. (2011)

	16
	ATP2C2
	rs16973771
	C
	.40
	0.05
	0.04
	.19
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs2875891
	C
	.65
	-0.04
	0.04
	.29
	Müller et al. (2017); Newbury et al. (2009)

	16
	ATP2C2
	rs8045507
	A
	.40
	0.06
	0.04
	.17
	Newbury et al. (2009)

	16
	ATP2C2
	rs8053211
	A
	.54
	-0.07
	0.04
	.076
	Müller et al. (2017)

	16
	CMIP
	rs12927866
	C
	.59
	0.03
	0.04
	.49
	Scerri et al. (2011)

	16
	CMIP
	rs16955705
	A
	.54
	-0.01
	0.04
	.82
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs4265801
	G
	.54
	0.03
	0.04
	.52
	Newbury et al. (2009)

	16
	CMIP
	rs6564903
	C
	.53
	0.01
	0.04
	.74
	Newbury et al. (2009); Scerri et al. (2011)

	16
	CMIP
	rs7201632
	C
	.46
	0.02
	0.04
	.69
	Newbury et al. (2009)

	21
	DIP2A
	rs11702704
	C
	.27
	-0.05
	0.04
	.22
	Poelmans et al. (2009)a

	21
	DIP2A
	rs17302525
	A
	.94
	0.00
	0.08
	.97
	Poelmans et al. (2009)a

	21
	DIP2A
	rs1892692
	A
	.40
	-0.04
	0.04
	.31
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2070435
	A
	.33
	-0.03
	0.04
	.50
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2255526
	A
	.72
	-0.08
	0.04
	.081
	Kong et al. (2016)

	21
	DIP2A
	rs2839282
	C
	.92
	-0.02
	0.07
	.82
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839299
	C
	.69
	-0.01
	0.04
	.88
	Poelmans et al. (2009)a

	21
	DIP2A
	rs2839308
	A
	.77
	-0.06
	0.05
	.19
	Poelmans et al. (2009)a

	21
	DIP2A
	rs762254
	A
	.08
	-0.03
	0.07
	.67
	Poelmans et al. (2009)a

	21
	DIP2A
	rs8132320
	A
	.18
	0.06
	0.05
	.22
	Poelmans et al. (2009)a

	21
	MCM3AP
	rs2839193
	A
	.29
	-0.05
	0.04
	.20
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839227
	A
	.87
	-0.02
	0.06
	.76
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839232
	A
	.19
	0.01
	0.05
	.79
	Poelmans et al. (2009)a

	21
	PCNT
	rs2839259
	C
	.07
	0.02
	0.08
	.78
	Poelmans et al. (2009)a

	21
	PCNT
	rs4819241
	C
	.88
	-0.02
	0.06
	.79
	Poelmans et al. (2009)a

	21
	PRMT2
	rs9982863
	A
	.55
	0.07
	0.04
	.057
	Poelmans et al. (2009)a

	21
	S100B
	rs9722
	A
	.10
	-0.11
	0.06
	.070
	Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Körne, et al. (2015)


Note. Chr = chromosome, Freq = frequency, boldface indicates nominal significance.
aMicroarray analysis of a small deletion co-segregating with dyslexia in a family.

Supplementary discussion
Within the dyslexia and speech/language disorder candidate gene sets, we targeted 77 SNPs that have previously been reported as associated with reading or language ability or disability. Of these, 17 SNPs were nominally associated with at least one of our five measures, and no SNP approached the threshold adjusted for multiple-testing of markers and traits of p = 7.28 x 10-4. Two SNPs in FOXP2, rs2253478 and rs923875, were collectively nominally associated with all five of our measures. There is a lack of GWAS of language ability in unselected populations, so our selection of candidate variants included those from previous family studies. The FOXP2 variant rs2253478 was associated with the poverty of speech item of the Manchester scale in patients with schizophrenia by Tolosa et al. (2010), but they do not report the direction of effect. The A allele of rs923875 was associated with a reduced score in real word reading efficiency in a cohort of parents of children with dyslexia (Peter et al., 2011). Here, we show a positive effect of the A allele of rs2253478 and the C allele of rs923875 on test scores and a reduced likelihood of self-reporting reading impairment.

Five SNPs in CNTNAP2 (rs17236239, rs2710102, rs759178, rs2538976, and rs2538991) were nominally associated with nonword reading (which assesses phonological processing during reading). All except rs2538976 were associated with reading in an older adult population cohort in a previous study (Luciano, Gow, Pattie, Bates, & Deary, 2018), with a consistent direction of effect, and replicating a study of language impairment in children by Vernes et al. (2008) and a population study of language development in children by Whitehouse et al. (2011). In a study of dyslexic and non-dyslexic children, rs17236239 was associated with nonword repetition, with a positive effect on scores (Carrion-Castillo et al., 2017), consistent with our findings.


SNPs in the dyslexia candidate gene DCDC2 were nominally associated with nonword reading (rs807701), the reading and spelling composite score (rs9467075), and nonword repetition (rs4599626 and rs1091047). In a case-control study of dyslexia, probands were more likely to carry the C allele at rs807701 (Newbury et al., 2011), accordingly we found the alternative allele to confer a positive effect on nonword reading. The A alleles of rs4599626 and rs9467075 were nominally associated with nonword repetition and the reading and spelling composite score respectively in our study and with dyslexia cases by Chen et al. (2017). Whilst rs9467075 had a negative effect on the reading and spelling composite score, in line with the findings of Chen et al. (2017), rs4599626 had a positive effect on nonword repetition. Lind et al. (2010) reported an association of the G allele of rs1091047 which conferred a general reading disadvantage in unselected adult twins and we found the same variant to have a negative effect on nonword repetition in our unselected adult cohort. These data support shared genetic aetiology between reading and language ability.

Matsson, Huss, Persson, Einarsdottir, Tiraboschi, Nopola-Hemmi, Schumacher, Neuhoff, Warnke, Lyytinen, Schulte-Korne, et al. (2015) detected variants in S100B (rs9722) and DYX1C1 (rs600753) in association with spelling performance in a dyslexia case-control study. We replicated the effect and direction of rs9722 for phonetic spelling, reading and spelling composite score, and self-reported reading impairment. The C allele of rs600753 in Matsson and colleagues’ study was at an increased frequency in cases although we found the same allele was nominally associated with a higher score in nonword reading. 

The same SNP in PRMT2, rs9982863, was nominally associated with both the reading and spelling composite score and phonetic spelling. This SNP is within a deleted region at 21q22.3 which segregates with dyslexia in a father and three sons (Poelmans et al., 2009). Two further SNPs in PCNT (rs2839227 and rs2839232) proximal to the deletion site in this family were associated with self-reported reading impairment here. SNP rs2179515 in KIAA0319 was associated with dyslexia cases in independent samples (Cope et al., 2005; Francks et al., 2004), and here we show an analogous nominal association with the phonetic spelling score.
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