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Supplementary Methods
Determining diagnostic status in the NeuroIMAGE sample

To determine ADHD diagnosis, as well as possible comorbid oppositional defiant disorder (ODD) and conduct disorder (CD) at the time of participation in NeuroIMAGE, all participants in the study were assessed using a semi-structured diagnostic interview (the Dutch translation of the Schedule for Affective Disorders and Schizophrenia for School-Age Children - Present and Lifetime Version (K-SADS (Kaufman et al. 1997)), conducted by trained professionals). ADHD diagnosis was further supplemented by the Conners' ADHD questionnaires. For participants using medication, ratings were collected on their functioning off medication. Each child was assessed with a parent-rated questionnaire (Conners' Parent Rating Scale - Revised: Long version (CPRS-R:L);  combined with either a teacher-rating (Conners' Teacher Rating Scale - Revised: Long version (CTRS-R:L (2)) for children younger than 18 years) or a self-report (Conners' Adult ADHD Rating Scales - Self-Report:Long Version (CAARS-S:L) (3) for children over 18 years. Parents, and children if they were at least 12 years, were interviewed separately and were initially only administered the ADHD screening interview. Participants with elevated scores on any of the screen items of the K-SADS were administered the full ADHD section. A diagnostic algorithm was applied to determine diagnostic status based on a combination of symptom counts on the K-SADS and CTRS-R:L or CAARS-S:L, both providing operational definitions of each of the 18 behavioral symptoms defined by the DSM-IV (5). Symptom counts of the CTRS-R:L or CAARS-S:L were only used when at least two symptoms were reported on this questionnaire. The following scales of the Conners' ADHD questionnaires were used: DSM Inattentive behavior (scale L of the CPRS-R:L/CTRS-R:L; scale E of the CAARS-S:L), DSM Hyperactive/Impulsive behavior (scale M of the CPRS-R:L/CTRS-R:L; scale F of the CAARS-S:L), and DSM Total (scale N of the CPRS-R:L/CTRS-R:L; scale G of the CAARS-S:L). Participants with a symptom count of less than six symptoms of hyperactive/impulsive behavior and/or inattentive behavior were diagnosed with ADHD, provided they: a) met the DSM-IV criteria for pervasiveness and impact of the disorder (measures derived from the K-SADS), b) showed an age of onset before 12 years (following the proposed changes for the DSM-V; (American Psychiatric Association 2000)), derived from the K-SADS, and c) the child received a T-score higher than 63 on at least one of the DSM ADHD scales on either one of the Conners' ADHD questionnaires. Unaffected participants were required to exhibit a T-score below 63 on each of the scales of each of the Conners' ADHD questionnaires, and have less than three symptoms derived from the combined symptom counts of the K-SADS and CTRS-R:L/CAARS-S:L. Criteria were slightly adapted for young adults, such that a combined symptom count of five symptoms was sufficient for a diagnosis (Kooij et al. 2005). Young adults were considered unaffected when they exhibited less than two symptoms on the combined symptom counts. Cases that remained unclassifiable using the criteria above (N=64; 6%) were evaluated by a team of experts to derive a consensus diagnosis. Participants that did not fulfill criteria for either ADHD or unaffected status were labeled 'subthreshold ADHD'. 


Participants were diagnosed with ODD if they exhibited four or more of the DSM-IV symptoms derived from the K-SADS. Likewise, CD was determined if a participant exhibited three symptoms or more DSM-IV symptoms derived from K-SADS interviews. Reading disorder was not diagnosed directly within the NeuroIMAGE project, but pre-existing diagnosis of reading disorder by a recognized medical institution were incorporated in the study design (Von Rhein et al. 2014). 

Participant inclusion 

Inclusion criteria for participation in the MRI experiments consisted of the absence of claustrophobia and any metal in the body (e.g., braces). In accordance with ethics regulations, we obtained informed consent from participants above 16 years of age and of the parents of participating children under age 12. For participants between 12 and 16 consent was obtained from the participants as well as their parents.
Two hundred and eight participants with ADHD, 116 of their unaffected siblings, and 129 adolescents from control families subsequently successfully performed the Stop Signal Task in the fMRI scanner. Participants with a ‘Subthreshold ADHD’ diagnosis could not be unequivocally attributed to either group (n=53) and were therefore excluded from this study. Patients were required to withhold any form of psychoactive medication for 48 hours before the test day. Twenty participants with an ADHD diagnosis were entirely medication naive at time of testing. None of the siblings or controls was currently using stimulant medication.

Only participants who had completed three or four SST runs were included in further analyses. In total, 21 subjects who completed only three runs were included (twelve patients and six unaffected siblings). In addition, six participants did not reach an accuracy exceeding 70% on the go-trials and were excluded (four patients and two healthy controls); 11 participants were removed from the analysis due to excessive movement (defined as movement of more than one voxel in any direction within a run) during scanning (nine patients and one unaffected sibling). Finally, 16 participants showed incidental neuroradiological findings (e.g., enlarged ventricles, subarachnoid cysts; ten patients and four unaffected siblings), and were excluded from further analysis. Accordingly, we included 185 patients, 111 unaffected siblings, and 124 controls in our analyses (see Main Text, Table 1.).
fMRI acquisition and preprocessing

FMRI data were collected at two sites using similar Siemens Scanners and identical coils and protocols. The four SST blocks were acquired as four separate runs. A T2* weighted echo-planar imaging sequence was used (TR=2340 ms, TE=40 ms, FOV=224x224 mm, 37 interleaved slices, voxel size=3.5x3.5x3.5 mm, 94 volumes per run). Spatial localization and normalization was performed using a high resolution MPRAGE T1 scan (TR=2730ms, TE=2.95ms, TI=1000ms, voxel size=1x1x1mm, FOV=256mm, 176 slices). 

FMRI data were processed using FSL FEAT (FMRIB's Software Library, www.fmrib.ox.ac.uk/fsl; fMRI Expert Analysis Tool, version 6.0). Preprocessing consisted of the removal of the first four volumes of each run, followed by motion correction to the middle volume, slice-time correction, spatial smoothing (6mm Gaussian kernel) and highpass temporal filtering (0.01 Hz). Transformation to the subjects’ T1 image was done using linear, boundary-based registration using FSL FLIRT (Jenkinson & Smith 2001; Jenkinson et al. 2002; Greve & Fischl 2009)
fMRI analysis 

For the fMRI analysis at single subject level, a GLM model was constructed with three variables of interest, namely successful stop-trial, failed stop-trials, and successful go-trials. Failed go-trials were added as a covariate of no-interest, as well as age, IQ, gender, scan-site, and trials where total movement exceeded 1mm, as well as 24 movement parameters. Three conditions of interest were modeled at the subject level, using the successful go-trials as an implicit baseline condition: successful stop – go trails, failed stop – go trials and failed – successful stop trials. 
Subsequently, all runs of a single subject were combined using a fixed effects model. A linear transformation matrix using boundary-based registration was used to transform the beta-maps to participant-level 3mm anatomical space. For all comparisons on group level, an anatomically neutral ‘midspace’ was calculated to account for possible structural differences between diagnostic and/or gender groups. Details about these group level templates can be found in the general methods paper of the NeuroIMAGE study (Von Rhein et al. 2014). 

Genotyping of the DAT1 and COMT SNPs

The COMT (rs4860) polymorphism was genotyped using Taqman analysis. Readymade Taqman Allelic Discrimination assay were ordered. (Taqman Allelic Discrimination ID: COMT (rs4680), C__25746809_50, reporter 1: VIC-A-Allele, reverse assay; Applied Biosystems, Nieuwerkerk a/d Ijssel, The Netherlands). The DAT1 polymorphism (rs37020) was genotyped using KASPar analysis. Kaspar-By-Design (KBD) assays were ordered for rs37020 (LGC Genomics, Hoddesdon, UK). 


Genotyping for the polymorphisms COMT (rs4680), was carried out in a volume of 5 µl containing 10 ng of genomic DNA, 2.5 µl of Taqman Mastermix (2x; Applied Biosytems) and 0.0625 µl of the Taqman assay (40x) and 1.4375 µl of MilliQ. 


Genotyping for the polymorphisms DAT1 (rs37030) was carried out in a volume of 10 µl containing 20 ng of genomic DNA, 5 µl of KASP 5000 V4.0 High ROX (1x; LGC) and 0.25 µl of the KASPar assay (40x) and 2.75 µl of MilliQ.


Each amplification for the Taqman Allelic Discrimination assay  C__25746809_50 was performed by an initial denaturation at 95°C for 12 min, followed by 50 cycles of denaturation at 92°C for 15 seconds and annealing/extension at 60°C for 90 seconds, this was carried out on a 7500 Fast Real-Time PCR System. Genotypes were scored using the algorithm and software supplied by the manufacturer (Applied Biosystems).


Each amplification for the KASPar assays for rs37020 was performed by an initial denaturation at 94°C for 15 min, followed by 10 cycles of denaturation at 94°C for 20 seconds and annealing/extension at 61°C for 60 seconds including a drop of 0.6°C for each cycle, followed by 26 cycles of denaturation at 94°C for 10 seconds and annealing/extension at 55°C for 60 seconds, followed by 4 cycles of denaturation at 94°C for 20 seconds and annealing/extension at 57°C for 60 seconds. This was carried out on a 7900HT Real-Time PCR System. Genotypes were scored using the algorithm and software supplied by Applied Biosystems.
No deviations from Hardy Weinberg equilibrium were found for the VNTR polymorphisms (DAT1 3’-UTR: p=0.78, DAT1 intron 8: p=0.343) or the SNPs (rs46000: p=0.56 rs37020: p=0.12, rs4680: p=0.53). From the genotypes of the DAT1 VNTRs, 3’-UTR and intron 8, a haplotype was calculated using the Haplostats package (R version 2.12.0) (Schaid et al. 2002). Next to the evidence linking the 10-6 haplotype to childhood ADHD (Brookes et al. 2006; Asherson et al. 2007), recent studies also suggest the 9-6 haplotype as a risk variant for adults with ADHD (Franke et al. 2008, 2010). However, due to the low frequency of the 9-6 haplotype (Only five participants showed the homozygous 9-6 variant) we included only the DAT1 10-6 group in the current study. 
Supplementary Results
fMRI task activation

The results of task activation during our three conditions of interest (successful-stop, failed-stop and failed-successful stop trials) are summarized Figure S1, and Table S1. Activation was found across the entire response inhibition and ventral attention networks during both successful- and failed –stop trials. Activation nodes included the inferior frontal, anterior cingulate cortex, pre-supplementary motor area (preSMA), supramarginal areas, precuneus and temporal pole. The successful-failed stop contrasts revealed further differences in activation strength in left inferior frontal, occipital, cingulate and preSMA regions between these conditions. 
Table S1. Brain regions activated during the stop-signal task
	Area
	Side a
	 
	Peak voxel
	 
	BA b
	# Voxels
	Max F-value c
	P-value

	Successful-stop network
	 
	x
	y
	z
	 
	 
	
	

	Supramarginal Gyrus
	R
	58
	-40
	34
	40,39
	12658
	11.5
	<.00001

	Insular Cortex, Inferior Frontal cortex
	R
	32
	20
	-10
	45,44
	11996
	11.5
	<.00001

	Occipital Cortex
	L
	-32
	-90
	-2
	18,19,22,40
	9301
	11.4
	<.00001

	Insular Cortex, Inferior Frontal cortex
	L
	-30
	18
	-10
	13, 47
	1436
	10.3
	<.00001

	Frontal Pole
	L
	-34
	58
	16
	10
	567
	6.35
	<.0001

	Anterior Cingulate Gyrus, preSMA
	L
	2
	-24
	28
	23,6,8,9
	459
	7.06
	<.0001

	Precuneus
	R/L
	8
	-70
	46
	7
	258
	7.06
	<.001

	Temporal Pole
	R
	48
	8
	-38
	21
	163
	6.32
	<.001

	Failed-stop network 
	 
	 
	 
	 
	 
	 
	
	

	Supramarginal Gyrus
	R
	58
	-40
	34
	40,22,18,19
	23878
	11.5
	<.00001

	Inferior Frontal cortex
	R
	46
	18
	-2
	13,44, 9, 10
	7695
	12.7
	<.00001

	Anterior Cingulate Gyrus, preSMA
	R/L
	4
	28
	30
	23, 24, 6, 8
	6488
	12.7
	<.00001

	Insular Cortex, Inferior Frontal cortex
	L
	-30
	18
	-10
	13, 45
	2496
	12
	<.00001

	Frontal Pole
	L
	-28
	48
	26
	9, 10
	864
	7.94
	<.00001

	Thalamus/Caudate nucleus
	R
	12
	-10
	10
	
	849
	7.04
	<.00001

	Precuneus
	R/L
	10
	-72
	44
	19
	713
	7.91
	<.00001

	Temporal Pole
	R
	48
	6
	-34
	21
	298
	7.44
	<.001

	Failed – Successful stop network
	 
	 
	 
	 
	 
	 
	
	

	Calcarine occipital cortex
	R/L
	18
	-66
	8
	17, 18
	6163
	7.01
	<.00001

	Inferior Frontal cortex
	L
	-46
	12
	0
	44, 45
	4555
	7.2
	<.00001

	Anterior Cingulate Gyrus, preSMA
	R/L
	-2
	18
	36
	32, 6
	4429
	8.3
	<.00001

	Note: preSMA = pre-supplementary motor area; BA = Brodmann area.
a Side indicates the hemisphere (left/right).

b # voxels indicates the number of voxels in a cluster.

c Correction for multiple comparisons applied using a cluster threshold of z > 2.6 and significance threshold of p<.01 corrected.
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Figure S1: (A) Successful stop > go network: neural activation across all groups. (B) Failed stop > go network: neural activation across all groups. (C). Failed stop > successful stop network: neural activation across all groups
Between group differences in fMRI activation

The last part of this study was aimed at investigating the effects of DAT1 and COMT variants on the observed neural activation differences as a function of ADHD diagnostic status. For this analysis, we will demonstrate the differences in neural activation between participants with ADHD, their unaffected siblings and healthy controls. The analyses providing these results, as well as their interpretation, are described in detail in (Van Rooij et al. 2015). 

To investigate between-group differences in fMRI activation, three contrasts of interest were defined. The successful stop-go and failed stop-go contrasts were defined to isolate activation of successful and failed inhibition respectively, using go trial activity as an implicit baseline; and the third contrast, failed-successful stop, to model activation unique to the failed inhibition process. 

The Between group differences in neural activation for the successful stop–go condition were located in the left inferior frontal, superior frontal and anterior cingulate gyrus, left supramarginal gyrus, right postcentral gyrus, and right temporal/parietal junction (Figure S2). For the failed stop–go condition, between group comparisons showed differences in left inferior and superior frontal, anterior cingulate, left supramarginal, and bilateral temporal/parietal area, as well as left cerebellum and right occipital areas (Figure S3). An overview of all overall group effects and differences between the three diagnostic groups is shown in Table S2. No effect was found for the successful – failed stop condition. 
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Table S2. Brain areas with differential activation between diagnostic groups

	Area b
	side a
	Mean B b
	SD b
	Wald-χ2 c
	p-value c
	Cohen’s d c
	peak voxel  (MNI)
	BA
	# voxels d
	between group effects c

	Stop-success contrast 
	 
	 
	 
	 
	 
	x
	y
	z
	 
	 
	 

	Inferior frontal gyrus
	L
	4.91
	25.46
	16.34
	<.001
	0.402
	-38
	20
	-18
	44,47
	371
	Controls = Sibs > ADHD

	Superior frontal gyrus
	L
	-2.87
	37.46
	16.25
	<.001
	0.401
	-2
	60
	38
	8
	245
	Controls = Sibs > ADHD

	Supramarginal gyrus
	L
	-7.5
	31.47
	9.91
	0.007
	0.311
	-58
	-20
	34
	2,40
	189
	Controls > Sibs = ADHD

	Postcentral gyrus
	R
	-17.59
	31.1
	11.28
	0.004
	0.332
	42
	-24
	52
	3,4
	134
	Controls > Sibs = ADHD

	Temporal-parietal junction
	R
	17.22
	21.34
	7.1
	0.029
	0.262
	48
	-42
	14
	41
	95
	Controls > Sibs = ADHD

	Stop-fail contrast 
	
	
	
	
	
	
	
	
	
	
	

	Inferior frontal gyrus
	L
	14.8
	23.15
	35.29
	<.001
	0.606
	-52
	18
	-12
	13,44,47
	1064
	Controls > Sibs > ADHD

	Superior frontal gyrus
	L
	3.34
	24.51
	20.55
	<.001
	0.454
	-18
	42
	30
	9
	164
	Controls > Sibs = ADHD

	Temporal-parietal junction
	L
	14.97
	25.02
	22.46
	<.001
	0.475
	-50
	-50
	-12
	19,22
	811
	Controls > Sibs > ADHD

	Temporal-parietal junction
	R
	11.81
	16.12
	33.5
	<.001
	0.589
	48
	-44
	14
	13
	368
	Controls > Sibs > ADHD

	Anterior cingulate cortex
	L/R
	21.64
	24.59
	11.24
	0.004
	0.332
	-2
	12
	22
	24
	160
	Controls > Sibs = ADHD

	Supramarginal gyrus
	L
	16.44
	30.61
	10.57
	0.005
	0.321
	-58
	-24
	26
	40
	151
	Controls = Sibs > ADHD

	Note: BA = Brodmann area. 
a Side indicates the hemisphere (left/right).
b Activation clusters are derived from the F-contrasts testing differences in task activation as a function of diagnostic group, including gender, 

IQ, age and scan-site as covariates. Correction for multiple comparisons performed using a cluster threshold of Z > 2.3 and a significance 

threshold of  p < .05 corrected

c Between group effects and associated Wald-χ2, p-values and cohen’s d reflect the specific diagnostic group in each region as derived from 

post-hoc generalized estimating equation analyses, corrected for familial dependency between siblings as well as for covariates age, gender, 

IQ, and scan site. 
d # voxels indicates the number of voxels in a cluster.




In the successful-stop condition, siblings and probands showed less activation compared to controls in right temporal/parietal, left supramarginal, and right postcentral/supramarginal areas. In the left superior frontal and inferior frontal gyri, probands showed less activation compared to both siblings and controls, while the latter two did not differ. 


In the failed-stop condition, we observed levels of activation for siblings that were in-between the levels observed for probands and controls, in bilateral temporal/parietal areas and the inferior frontal gyrus. In the anterior cingulate and left superior frontal gyri, probands and siblings showed similar levels of hypoactivation compared to controls. In the left supramarginal region, siblings did not differ from controls and showed higher activation compared to probands. 
Table S3. Relations between neural activation and stop-task outcome measures

	Area
	Side
	SSRT a
	ICV a
	Errors a

	 
	 
	B
	p-value
	B
	p-value
	B
	p-value

	rs37020 postcentral gyrus
	R
	0.005
	.852
	-12.10
	.610
	0.38
	.034

	rs37020 inferior frontal gyrus
	L
	-0.043
	.084
	-5.16
	.850
	0.23
	.328

	rs37020 inferior frontal gyrus
	R
	-0.085
	.012
	-59.72
	.041
	0.59
	.100

	rs37020 preSMA
	R
	-0.039
	.004
	-10.80
	.417
	-0.01
	.953

	 DAT1 haplotype temporal pole
	R
	-0.027
	.053
	41.70
	.867
	0.05
	.895

	 DAT1 haplotype superior frontal gyrus
	L
	-0.039
	.279
	77.26
	.138
	0.48
	.858

	 DAT1 haplotype preSMA
	L/R
	-0.56
	.028
	-17.22
	.418
	0.44
	.051

	COMT thalamus
	L
	-0.039
	.040
	40.90
	.035
	-0.37
	.069

	COMT supramarginal gyrus
	L
	-0.009
	.811
	4.40
	.906
	0.60
	.057

	COMT frontal pole
	R
	-0.031
	.469
	-34.34
	.319
	0.58
	.204

	COMT inferior temporal gyrus
	R
	0.006
	.837
	31.21
	.068
	-0.08
	.785

	COMT supramarginal gyrus
	R
	-0.046
	.193
	-144.12
	<.0001
	0.26
	.467

	COMT hippocampus
	R
	-0.02
	.381
	13.78
	.515
	-0.44
	.042

	COMT supramarginal gyrus
	R
	-0.089
	.072
	-172.09
	<.0001
	1.36
	.005

	Note: SSRT = Stop-signal reaction time; ICV = Intra-individual coefficient of variance; Errors = Number of errors on go-trials; preSMA = pre-supplementary motor area.
a Associations between neural activation and the stop-task outcome measures were derived from generalized estimating equation model corrected for familiality, age, gender and IQ. Bonferroni-Holm corrections were used to determine significance level of the  p-values  (Holm 1979).


Power analyses


In order to estimate the power of the current study to detect genetic effects on neural activation, power calculations were performed using the Quanto 1.2.4 software package (http://biostats.usc.edu/Quanto.html). Given a dominant inheritance model, we estimated the Power for different effect sizes within our study parameters (alpha=.0038; n=355). The results are shown in Table S4. 
Table S4. Power estimates for the current study over different effect sizes. 


	Effect size (R2)
	Power estimate

	0.010
	0.53

	0.015
	0.70

	0.020
	0.82

	0.025
	0.90

	0.030
	0.94


Genetic effects on between-group differences in fMRI activation

In Table S5 we demonstrate the results of the models testing the effect of the rs460000, rs37020, rs4680 and DAT1 haplotype variants on neural activation in all nodes indicated in the between-group analyses to show a significant difference between participants with ADHD, their unaffected siblings and healthy control. These results indicate that the activation values in these nodes are not significantly influenced by any of these genetic variants. Neither were any interaction effects with the main effect of diagnostic group found in any of these nodes. 
Table S5. Effects of the rs460000, rs37020, rs4680 and DAT1 haplotype variants on neural activation in all nodes displaying a between-group effect
	Orbito- inferior frontal cortex
	Superior Frontal gyrus
	Supramarginal gyrus
	Postcentral gyrus
	Temporal-Parietal Junction
	Stop-success network 
	Orbito- inferior frontal cortex
	Temporal-parietal junction
	Temporal-Parietal junction
	Superior frontal gyrus
	Anterior cingulate cortex
	Supramarginal gyrus
	Stop-fail network 
	Area

	L
	L
	L
	R
	R
	 
	L
	L
	R
	L
	L/R
	L
	 
	side

	16.345
	16.258
	9.915
	11.287
	7.1
	 
	35.297
	22.467
	33.503
	20.55
	11.246
	10.573
	 
	Wald-chi2

	<.001
	<.001
	0.007
	0.004
	0.029
	 
	<.001
	<.001
	<.001
	<.001
	0.004
	0.005
	 
	p-value

	20
	60
	-20
	-24
	-42
	 
	18
	-50
	-44
	42
	12
	-24
	 
	y

	-18
	38
	34
	52
	14
	 
	-12
	-12
	14
	30
	22
	26
	 
	z

	44,47
	8
	2,40
	3,4
	41
	 
	13,44,47
	19,22
	13
	9
	24
	40
	 
	BA

	371
	245
	189
	134
	95
	 
	1064
	811
	368
	164
	160
	151
	 
	nVoxels

	(Controls = Sibs) > ADHD
	(Controls = Sibs) > ADHD
	Controls > Sibs = ADHD
	Controls > (Sibs = ADHD)
	Controls > (Sibs = ADHD)
	 
	Controls > Sibs > ADHD
	Controls > Sibs > ADHD
	Controls > Sibs > ADHD
	Controls > (Sibs = ADHD)
	Controls > (Sibs = ADHD)
	(Controls = Sibs) > ADHD
	 
	between group effects

	.019
	.015
	.187
	.245
	.315
	chi
	.756
	.504
	.030
	.481
	.250
	1.648
	 
	rs460000

	.576
	.901
	.665
	.621
	.575
	p
	.385
	.478
	.862
	.488
	.617
	.199
	 
	 

	1.175
	.708
	.046
	.557
	6.857
	chi
	.072
	10.504
	7.662
	2.653
	2.177
	1.953
	 
	rs37020

	.278
	.400
	.831
	.456
	.032
	p
	.789
	.005
	.022
	.103
	.140
	.162
	 
	 

	.201
	.046
	.001
	.792
	.305
	chi
	.020
	.100
	5.335
	.741
	1.028
	.008
	 
	DAT1 haplotype

	.654
	.830
	.974
	.374
	.081
	p
	.887
	.751
	.021
	.389
	.311
	.928
	 
	

	1.907
	4.701
	1.277
	.383
	.054
	chi
	.312
	2.070
	.023
	.014
	1.260
	.721
	 
	Rs4680

	.167
	.030
	.258
	.536
	.816
	p
	.576
	.150
	.881
	.906
	.262
	.396
	 
	 


Genetic effects and stimulant medication 

A significant part of participants with ADHD in the current sample received stimulant medication (N=99). To further investigate the potential effects of stimulant medication use on the reported associations between genetic variants and neural activation, an additional sensitivity analyses was performed. Here, we compared the beta-values from all significant nodes indicated in the genetic analyses between all participants with ADHD with (N=143) and without (N=41) a stimulant mediation history. These analyses indicated there are no differences in neural activation between these two groups, further indicating that the reported genetic effects on neural activation were not driven by any medication effects. 
Familial dependency within the genetic effects on neural activation


Within the current sample, multiple siblings for the same family were included to be able to study the influence of familial factors on neural activation and genetic effects on response inhibition. This may to some extent have altered the observed associations between genetic variables and whole brain neural activation patterns. Although reported inferential statistics have been corrected for familial dependency using Generalized Estimated Equations, we wish to demonstrate that the results are robust and do not rely on the familial structure of our data. Therefore, post-hoc analyses have been repeated using only one individual from every family, reducing the sample size but also fully eliminating any familial dependency within the sample. These results are depicted in Table S6 and show that the directions of the results remain unchanged, and nearly all nodes remain significant after correction for multiple comparisons. Some nodes from the DAT1 haplotype and COMT rs4680 contrast now had significance values slightly below significance, which may be due to the decreased power in this analysis. 


Table S6. Risk gene effects on the response inhibition network
	Area a
	Con
	Side
	F b
	Effect size (d)
	P b
	Allele effect b

	rs37020 postcentral gyrus
	St suc
	R
	4.854
	.126
	.003
	CC=CA>AA

	rs37020 inferior frontal gyrus
	St fail
	L
	6.126
	.144
	<.001
	CC=CA>AA

	rs37020 inferior frontal gyrus
	St fail
	R
	6.225
	.176
	<.001
	CC=CA>AA

	rs37020 preSMA
	St fail
	R
	5.184
	.133
	.002
	CC=CA>AA

	DAT1 haplotype temporal pole
	St fail
	R
	3.405
	.146
	.035
	

	DAT1 haplotype superior frontal gyrus
	St fail
	L
	1.823
	.147
	.164
	

	DAT1 haplotype preSMA
	St fail
	L/R
	7.487
	.189
	<.001
	2=1>0

	COMT thalamus
	St suc
	L
	2.446
	.108
	.065
	

	COMT supramarginal gyrus
	St suc
	L
	5.463
	.126
	<.001
	MM =VM >VV

	COMT frontal pole
	St suc
	R
	3.306
	.150
	.021
	MM=VM>VV

	COMT inferior temporal gyrus
	St suc
	R
	3.628
	.133
	.011
	VM=MM>VV

	COMT supramarginal gyrus
	St suc
	R
	6.155
	.130
	<.001
	MM=VM>VV

	COMT hippocampus
	St fail
	R
	7.331
	.155
	<.001
	VV=VM>MM

	COMT supramarginal gyrus
	St fail
	R
	2.498
	.125
	.06
	

	Note: Con = Contrast (St suc = successful stop trials, St fail = failed stop trials); preSMA = pre-supplementary motor area.
a Activation clusters derived from the F-contrasts testing differences in task activation as a function of DAT1 and COMT variants over all subjects, including gender, IQ, age and scan-site as covariates. 
b Group effects are derived from post-hoc analyses. Bolded values indicate significant effects after Bonferonni-Holm correction. 


References
American Psychiatric Association (2000). Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR). Arlington, VA, American Psychiatric Association.

Asherson P, Brookes K, Franke B, Chen W, Gill M, Ebstein RP, Buitelaar J, Banaschewski T, Sonuga-Barke E, Eisenberg J, Manor I, Miranda A, Oades RD, Roeyers H, Rothenberger A, Sergeant J, Steinhausen H-C, & Faraone S V (2007). Confirmation that a specific haplotype of the dopamine transporter gene is associated with combined-type ADHD., American Journal of Psychiatry 164, 674–677.

Brookes K, Xu X, Chen W, Zhou K, Neale B, Lowe N, Anney R, Aneey R, Franke B, Gill M, Ebstein R, Buitelaar J, Sham P, Campbell D, Knight J, Andreou P, Altink M, Arnold R, Boer F, Buschgens C, Butler L, Christiansen H, Feldman L, Fleischman K, Fliers E, Howe-Forbes R, Goldfarb A, Heise A, Gabriëls I, Korn-Lubetzki I, Johansson L, Marco R, Medad S, Minderaa R, Mulas F, Müller U, Mulligan A, Rabin K, Rommelse N, Sethna V, Sorohan J, Uebel H, Psychogiou L, Weeks A, Barrett R, Craig I, Banaschewski T, Sonuga-Barke E, Eisenberg J, Kuntsi J, Manor I, McGuffin P, Miranda A, Oades RD, Plomin R, Roeyers H, Rothenberger A, Sergeant J, Steinhausen H-C, Taylor E, Thompson M, Faraone S V, & Asherson P (2006). The analysis of 51 genes in DSM-IV combined type attention deficit hyperactivity disorder: association signals in DRD4, DAT1 and 16 other genes., Molecular Psychiatry 11, 934–953.

Congdon E, Constable RT, Lesch KP, & Canli T (2009). Influence of SLC6A3 and COMT variation on neural activation during response inhibition., Biological Psychology 81, 144–152.

Cummins TDR, Hawi Z, Hocking J, Strudwick M, Hester R, Garavan H, & Wagner J (2012). Dopamine transporter genotype predicts behavioural and neural measures of response inhibition, Molecular Psychiatry 11, 1086–1192.

Franke B, Hoogman M, Vasquez AA, Heister JGAM, Savelkoul PJ, Naber M, Scheffer H, Kiemeney LA, Kan CC, Kooij JJS, & Buitelaar JK (2008). Association of the Dopamine Transporter ( SLC6A3 / DAT1 ) Gene 9 – 6 Haplotype With Adult ADHD, American Journal of Medical Genetics 1579, 1576 –1579.

Franke B, Vasquez AA, Johansson S, Hoogman M, Romanos J, Boreatti-Hümmer A, Heine M, Jacob CP, Lesch K-P, Casas M, Ribasés M, Bosch R, Sánchez-Mora C, Gómez-Barros N, Fernàndez-Castillo N, Bayés M, Halmøy A, Halleland H, Landaas ET, Fasmer OB, Knappskog PM, Heister AJG a M, Kiemeney L a, Kooij JJS, Boonstra a M, Kan CC, Asherson P, Faraone S V, Buitelaar JK, Haavik J, Cormand B, Ramos-Quiroga JA, & Reif A (2010). Multicenter analysis of the SLC6A3/DAT1 VNTR haplotype in persistent ADHD suggests differential involvement of the gene in childhood and persistent ADHD., Neuropsychopharmacology 35, 656–664.

Greve DN, & Fischl B (2009). Accurate and robust brain image alignment using boundary-based registration., Neuroimage 48, 63–72.

Holm S (1979). A simple sequentially rejective multiple test procedure, Scandinavian Journal of Statistics 6, 65–70.

Jenkinson M, Bannister P, Brady M, & Smith S (2002). Improved optimization for the robust and accurate linear registration and motion correction of brain images, Neuroimage 17, 825–841.

Jenkinson M, & Smith S (2001). A global optimisation method for robust affine registration of brain images., Medical Image Analysis 5, 143–156.

Kaufman C, Birmaher B, Brent D, Rao U, Flynn C, Moreci P, Williamson D, & Ryan N (1997). Schedule for affective disorders and schizophrenia for school-age children-present and lifetime version (K-SADS-PL): initial reliability and validity data, Journal of the American Academic of Child and Adolescent Psychiatry 36, 980–988.

Kooij SJJ, Buitelaar JK, Van den Oord EJ, Furer JW, Rijnders CAT, & Hodiamont PPG (2005). Internal and external validity of Attention-Deficit Hyperactivity Disorder in a population-based sample of adults, Psychological Medicine 35, 817–827.

Von Rhein D, Mennes M, Van Ewijk H, Groenman AP, Zwiers M, Oosterlaan J, Heslenfeld D, Franke B, Hoekstra PJ, Faraone S V, Hartman C, & Buitelaar J (2014). The NeuroIMAGE study: a prospective phenotypic, cognitive, genetic and MRI study in children with attention-deficit hyperactivity disorder. Design and descriptives., European Child and Adolescent Psychiatry Epub ahead
Van Rooij D, Hartman CA, Mennes M, Oosterlaan J, Franke B, Rommelse N, Heslenfeld D, Faraone S V., Buitelaar JK, & Hoekstra PJ (2015). Distinguishing Adolescents With ADHD From Their Unaffected Siblings and Healthy Comparison Subjects by Neural Activation Patterns During Response Inhibition, American Journal of Psychiatry epub ahead
Schaid DJ, Rowland CM, Tines DE, Jacobson RM, & Poland G a (2002). Score tests for association between traits and haplotypes when linkage phase is ambiguous., American Journal of Human Genetics 70, 425–34.

White TP, Loth E, Rubia K, Krabbendam L, Whelan R, Banaschewski T, Barker GJ, Bokde ALW, Büchel C, Conrod P, Fauth-Bühler M, Flor H, Frouin V, Gallinat J, Garavan H, Gowland P, Heinz A, Ittermann B, Lawrence C, Mann K, Paillère M-L, Nees F, Paus T, Pausova Z, Rietschel M, Robbins T, Smolka MN, Shergill SS, & Schumann G (2014). Sex differences in COMT polymorphism effects on prefrontal inhibitory control in adolescence., Neuropsychopharmacology 39, 2560–9. 



Figure S2: Successful-stop network: Brain activation differences between controls and siblings or ADHD patients Red hues correspond to higher signal in control subjects. Right side of the image corresponds to the right hemisphere of the brain. 





Figure S3: Failed-stop network: Brain activation differences between controls and siblings or ADHD patients Red hues correspond to higher signal in control subjects. Right side of the image corresponds to the right hemisphere of the brain. 








