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METHODS
Inclusion criteria for patients
All but 5 ASD participants scored above clinical threshold for ASD on the Social Communication Questionnaire (SCQ; (Rutter et al., 2003)), and those who did not were included on the basis of a clinician-confirmed ASD diagnosis. Eight ASD participants scored above threshold for inattention/hyperactivity problems on the Strengths and Difficulties Questionnaire (SDQ; (Goodman and Scott, 1999)), but these patients were not excluded on the basis that inattention problems are common in ASD and clinician confirmation that ASD symptoms were the sole/primary clinical concern for these patients. 
One OCD patient scored above clinical cut-off for inattention/hyperactivity symptoms on the SDQ subscale, but this participant was not excluded on the basis that communication and inattention difficulties can be conflated with symptoms related to OCD and the fact that no OCD patients met criteria for ASD or ADHD based on clinical interview.
OCD patient medication status
Patient 1: Sertraline 75mg 
Patient 2: Sertraline 100mg
Patient 3: Sertraline 200mg
Patient 4: Fluvoxamine 100mg; risperidone 0.5mg
TD task
In individually-adjusted TD paradigms (Christakou et al., 2011, Richards et al., 1997), the immediate reward is adjusted using an algorithm based on previous choices of the participant for different delays to narrow the range of immediate values offered for each delay type, converging towards the value of the participant’s subjective equivalent of the fixed delayed reward (Richards et al., 1999). This results in the typically hyperbolic delay discounting function. 
Reward is typically discounted as a decay function depending on amount, delay and a free impulsiveness indicator “k”, calculated by fitting a hyperbolic function to the indifference values for each delay. Written as V=A/(1+kD), V is the subjective value of reward amount A, D is the delay and k is a constant defining the subject’s rate of discounting, with larger k reflecting steeper TD (Richards et al., 1999). 
However, the limitations of fMRI task adaption such as relatively few trials and only three delay points limits the goodness-of-fit of the data to a non-linear curve function. Additionally, distribution of k-values in this study was not normal, skewed by low-frequency high-value outliers. Thus, TD was measured using area under the curve (AUC) (Myerson et al., 2001). Normalized subjective values of the delayed £100 for each delay were plotted against the normalized delays, and AUC of these plots were calculated for each participant and used as the main dependent variable.
fMRI Image Acquisition
In each of 22 non-contiguous planes parallel to the anterior-posterior commissure, 480 T2*-weighted MR images depicting BOLD (blood-oxygen level-dependent) contrasts covering the whole brain were acquired with echo time (TE)=30ms, repetition time (TR)=1.5s, flip angle=60o, in-plane voxel size=3.75mm, slice thickness=5mm, slice skip=0.5mm. This EPI dataset provided almost complete brain coverage. A whole-brain high-resolution structural scan (inversion recovery gradient EPI) used for standard space normalization of individual activation maps was acquired in the inter-commissural plane with TE=30ms, TR=3s, flip angle=90o, slices=43, slice thickness=3.0mm, slice skip=0.3mm, in-plane voxel-size=1.875mm, providing comprehensive coverage.
fMRI Data Analysis Methods
Individual Analysis
Data were first processed to minimize motion-related artefacts (Bullmore et al., 1999a). A 3-D volume consisting of the average intensity at each voxel over the entire experiment was calculated and used as a template. The 3D-image volume at each time point was realigned to this template by computing the combination of rotations (around x, y and z axes) and translations (x, y and z) that maximised the correlation between the image intensities and the volume in question and the template (rigid-body registration). Following realignment, data were smoothed using a Gaussian filter (full-width at half-maximum (FWHM) 7.2mm) to improve the signal-to-noise ratio of the images (Bullmore et al., 1999a). Following motion correction, global detrending and spin-excitation history correction, time series analysis for each subject was conducted based on previously published wavelet-based resampling methods for fMRI data (Bullmore et al., 2001, Bullmore et al., 1999b). At the individual-subject level, a standard general linear modelling approach was used to obtain estimates of the response size (beta) to each of the task conditions (delayed and immediate reward choices) against an implicit baseline. We first convolved the main experimental conditions with 2 Poisson model functions (peaking at 4 and 8s). We then calculated the weighted sum of these 2 convolutions that gave the best fit (least-squares) to the time series at each voxel. A goodness-of-fit statistic (SSQ ratio) was then computed at each voxel consisting of the ration of the sum of squares of deviations from the mean intensity value due to the model (fitted time series) divided by that of the squares due to the residuals (original time series minus model time series). The appropriate null distribution for assessing significance of any given SSQ ratio was established using a wavelet-based data re-sampling method (Bullmore et al., 2001) and applying the model-fitting process to the resampled data. This process was repeated 20 times at each voxel and the data combined over all voxels, resulting in 20 null parametric maps of SSQ ratios for each subject, which were combined to give the overall null distribution of SSQ ratio. This same permutation strategy was applied at each voxel to preserve spatial correlation structure in the data. Individual SSQ ratio maps were then transformed into standard space, first by rigid-body transformation of the fMRI data into a high-resolution inversion recovery image of the same subject, and then by affine transformation onto a Talairach template (Talairach and Tournoux, 1988).
Group Analysis
A group-level activation map was produced for each group for the experimental condition (delayed-immediate choices) by calculating the median observed SSQ ratios at each voxel in standard space across all subjects and testing them against the null distribution of median SSQ ratios computed from the identically transformed wavelet-resampled data (Brammer et al., 1997, Bullmore et al., 2001). The voxel-level threshold was first set to 0.05 to give maximum sensitivity and to avoid type-II errors. Next, a cluster-level threshold was computed for the resulting 3D voxel clusters. The necessary combination of voxel and cluster level thresholds was not assumed from theory but rather was determined by direct permutation for each dataset, giving excellent type-II error control (Bullmore et al., 1999b). Cluster mass rather than a cluster extent threshold was used to minimize discrimination against possible small, strongly responding foci of activation (Bullmore et al., 1999b). 

RESULTS
fMRI Data – Within-Group Activation Results
Controls
For delayed – immediate choices, controls activated left putamen, bilateral insula and temporo-parietal regions including medial and superior temporal lobe and inferior parietal lobe (IPL), as well as posterior cingulate cortex (PCC)/precuneus and pre and post-central gyrus. For immediate – delayed choices, controls activated bilateral cerebellum and occipital lobe, IPL and right pre/post-central gyrus (Fig S1A).
ASD patients
For delayed – immediate choices, ASD patients activated left medial temporal lobe and posterior insula, right anterior insula, medial prefrontal cortex (MPFC), PCC/precuneus, and right pre-SMA. For immediate – delayed choices, ASD patients activated bilateral cerebellum and occipital lobe, IPL, right pre/post-central gyrus, and bilateral medial and lateral fronto-striatal regions (Fig S1B). 
OCD patients
For delayed – immediate choices, OCD patients activated left medial temporal lobe, bilateral middle temporal gyrus, dorsal MPFC (dMPFC) and PCC/precuneus. For immediate – delayed choices, OCD patients activated bilateral cerebellum and occipital lobe, IPL and right pre/post-central gyrus (Fig S1C).
 (A) Healthy controls
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Supplementary Figure S1. Group activation maps. Axial slices showing within-group brain activation for the contrasts of delayed-immediate reward choices (red) and immediate-delayed reward choices (blue). (A) Healthy controls, (B) ASD patients and (C) OCD patients. Talairach z-coordinates are indicated for slice distance (in mm) from the intercommissural line. The right side of the brain corresponds to the right side of the image. 
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