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SUPPLEMENTARY MATERIALS AND METHODS
Image Analysis
Data from the fMRI task was analysed using XBAMv4 (http://www.brainmap.it/), employing a non-parametric approach that we have previously used for examining the effects of THC during the same cognitive paradigmBorgwardt et al. 2008


( ADDIN EN.CITE )
. This method does not assume that the population distribution is Gaussian, an assumption that is very difficult to test in small groups with neuroimaging data and when tested, is often found to be violatedBrammer et al. 1997


( ADDIN EN.CITE ; Thirion et al. 2007)
. Instead, this method uses median statistics to control outlier effects and employs permutation rather than normal theory-based inference as recommended by Hayasaka and NicholsHayasaka and Nichols, 2003()
. In this method, the test statistic is computed by standardising for individual differences in residual noise before embarking on a second-level, multi-subject testing, using robust permutation-based methods, employing a mixed-effects approach. Images were realigned 
 ADDIN EN.CITE 
(Bullmore et al. 1999)
 and smoothed with Gaussian filter (full width at half maximum 7.2 mm). Individual activation maps were created using 2 gamma variate functions to model the blood oxygen level dependent (BOLD) response. The best fit between the weighted sum of these convolutions and the time series at each voxel was computed using the constrained BOLD effects model Friman et al. 2003()
. Following a least squares fitting of this model, the sum of squares ratio (SSQ) was estimated at each voxel, followed by permutation testing to determine significantly activated voxels specific to each condition Bullmore et al. 2001()
. The detection of activated voxels was then extended from voxel to cluster level 
 ADDIN EN.CITE 
(Bullmore et al. 1999)
. SSQ ratio maps for each individual were transformed into standard stereotactic space Talairach and Tournoux, 1988()
 using a two-stage warping procedure Brammer et al. 1997()
. Group activation maps were computed for each drug by determining the median SSQ ratio at each voxel. These maps were compared using nonparametric-repeated measures ANOVA, with a voxel-wise threshold of p=0.05 and the cluster-wise threshold set such that the total number of false positive clusters per brain volume was <1: the p value at which the latter occurred is quoted. Only areas of activation that survive this correction threshold are reported. The principal advantages of cluster-level testing are that it confers greater sensitivity by incorporating information from more than one voxel in the test statistic and also substantially reduces the search volume or number of tests required for a whole-brain analysis, thereby mitigating the multiple comparisons problem. 
For each drug condition (THC and placebo), we first contrasted the active task condition against the baseline condition. The baseline condition was chosen to control for cognitive, motor and sensory processes that were not of primary interest for the purpose of this study. Finally, in keeping with the hypotheses, we employed nonparametric repeated-measures ANOVA and a whole brain analysis approach to identify brain regions that were activated by THC relative to the placebo condition. The relationship between the effects of THC on task performance and its effects on activation (BOLD response) were examined by correlating measures of activation with the change in task performance under the influence of THC, obtained by subtracting task performance under placebo condition from that under the THC condition. We tested this relationship only in the inferior frontal gyrus, which plays a critical role in inhibitory control, as we had previously predicted that the neural substrate for the effects of THC during response inhibition and its genetic moderation by AKT1 was going to be the inferior frontal gyrus.
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SUPPLEMENTARY RESULTS:
After adjusting for population substructure using ancestry scores derived as described in the Methods section, the effect of THC on response inhibition accuracy remained significantly (likelihood ratio test (2=7.82; p=0.02) influenced by AKT1 rs1130233 genotype. On restricting the analysis to those with self-reported Caucasian (European) ethnicity, the effect of THC on response inhibition accuracy was still significantly (likelihood ratio test (2=8.57; p=0.01) influenced by AKT1 rs1130233 genotype. In those with self-reported Caucasian ethnicity, the frequency of inhibition (‘No-Go’) errors in A allele carriers was significantly greater (Pearson (2=7.72; p=0.005) under the influence of THC (8.0%) relative to the placebo condition (2.9%), while in G homozygotes administration of THC was associated with only a non-significant (Pearson (2=0.64; p=0.4) increase in errors compared to placebo (5.7% versus 4.4%).
Table S1: Psychoactive substances used by study participants

	Lifetime Illicit drug use

	Cannabis 
	<5 times: 12 subjects;

5-25 times: 24 subjects

	Amphetamines
	5 subjects*/¥ (4 subjects had experimented a few times and 1 had used small quantities from time to time) 

	LSD/ Psilocybin
	10 subjects ‡ (all had experimented a few times)

	Cocaine 
	3 subjects (all had experimented a few times)

	Opiate 
	2 subjects (both had experimented a few times)

	MDMA
	11 subjects**/***; (all of them had experimented a few times)

	Other psychoactive substances (current use)

	Nicotine


	9 subjects;

Mean number of cigarettes smoked/ day- 1.19 (SD-3.18) (range 0-15/ day);

2 subjects smoked >10 cigarettes/day lifetime; only 1 subject smoked at that level at the time of the study.

	Caffeine
	33 subjects; 

Mean number of cups of coffee, tea or caffeinated drinks/ day- 2.42 (SD- 1.86) (range 0-11)


* 1 subject had experimented with both amphetamines and LSD/Psilocybin

¥ 1 subject had used amphetamines once a day for 4 weeks about 4 years before study

‡ 1 subject had experimented with both opiates & Psilocybin 

** 1 subject had experimented with both LSD/ Psilocybin and MDMA

*** 1 subject had experimented with both MDMA and opiates.

Table S2. Brain regions activated during the response inhibition condition (No-Go relative to Oddball trials) (p <0.015 corrected for <1 false positive cluster)

	Size
	Tal(x)
	Tal(y)
	Tal(z)
	Slice
	Side
	Cerebral Region

	57
	32
	44
	20
	14
	R
	Middle frontal gyrus

	10
	-36
	26
	-7
	9
	L
	Inferior frontal gyrus

	21
	-32
	15
	9
	12
	L
	Insula

	19
	29
	-11
	48
	19
	R
	Precentral gyrus 

	11
	29
	-11
	42
	18
	R
	Premotor Cortex 

	16
	7
	4
	48
	19
	R
	Medial frontal gyrus

	19
	-4
	11
	37
	17
	L
	Cingulate Gyrus

Cingulate Gyrus

	16
	4
	15
	31
	16
	R
	

	28
	7
	-52
	9
	12
	R
	Posterior Cingulate Gyrus

	12
	22
	-63
	53
	20
	R
	Precuneus 

	102
	7
	-56
	37
	17
	R
	Precuneus

	7
	-11
	-74
	15
	13
	L
	Cuneus


Table S3. Brain regions modulated by THC during the response inhibition condition (p values corrected for <1 false positive cluster)

	Placebo > delta-9-THC (p<0.007)

	Size
	Tal(x)
	Tal(y)
	Tal(z)
	Side
	Cerebral Region

	22
	-36
	22
	4
	L
	Insula

	11
	-47
	22
	9
	L
	Inferior frontal gyrus 

	21
	-18
	-74
	26
	L
	Precuneus

	delta-9-THC> Placebo (p<0.007)

	Size
	Tal(x)
	Tal(y)
	Tal(z)
	Side
	Cerebral Region

	19
	29
	-37
	4
	R
	Hippocampus

	18
	29
	-37
	9
	R
	Caudate


