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Materials and Methods 
Participants

A first screening of medical records verified prospectively documented CM exposure, presence or absence of lifetime SUD diagnosis or contact with SUD clinics. Those who had no CM, had emigrated, deceased, lacked contact details, had current or life-time schizophrenia, bipolar or psychotic disorder, organic brain disorder, current suicidality, or cognitive impairment were excluded at this first selection. Medication use was assessed with self-reports and/or medical records. Participants prescribed psychotropic medications were included provided stable use for at least three months (Table 1). Participants prescribed central stimulants or melatonin omitted medications during the day and the evening before the experimental sessions. A study flow-chart is presented in Figure S1. 

Screening session 

During this session, participants underwent a psychiatric clinical assessment by a trained research nurse or study physician, and a structured Mini International Neuropsychiatric Interview (MINI-7),1 for DSM-5,2 Swedish version.3 Lifetime SUD was identified using the regional health care register and contact with addiction clinics, and current SUD was assessed using the MINI, self-reported current problems and urine drug screens. Controls were at this point excluded if CM was identified in their medical records, during clinical assessment or with the MINI-7 post-traumatic stress disorder (PTSD) module. After determining eligibility, participants received research information, provided written informed consent, and completed self-report questionnaires. Questionnaires assessed self-reported CM, using the Childhood Trauma Questionnaire-Short Form (CTQ).4,5 Current alcohol and drug use severity were assessed using the Alcohol Use Disorders Identification Test (AUDIT6) and the Drug Use Disorders Identification Test (DUDIT7). Emotion regulation and personality traits were assessed using the Difficulties in Emotion Regulation Scale (DERS-16)8 and NEO Five-Factor Inventory (NEO-FFI-3)9 questionnaires. 

Questionnaires

The 28-item version, validated in Sweden10 of the Childhood Trauma Questionnaire-Short Form (CTQ), was used, with 25 clinical items equally distributed across five subscales including emotional abuse, emotional neglect, sexual abuse, physical neglect and physical abuse.4,5 Items are rated 1 (never true) to 5 (very often true), generating a total CTQ-score between 25 and 125, and subscale scores ranging between 5 and 25. Three additional items assess minimization/denial. The NEO Five-Factor Inventory (NEO-FFI-3) assesses personality traits according to the Five Factor Model as described by McCrae and Costa9 : Neuroticism, Extraversion, Openness, Agreeableness and Conscientiousness. The form consists of 60 items, 12 for each personality trait. Trait scores were converted into sex-specific standardized T-scores with a mean of 50 and a standard deviation of 10 before analysis, based on Swedish normative data.11 The AUDIT6 is a well-established, 10–item questionnaire measuring alcohol use problems (total score range 0–40). Scores between 0–7 indicate low-risk alcohol use, whereas scores of 8+ indicate hazardous drinking. The DUDIT7 is a 11-item questionnaire measuring drug use problems (total score range 0–44). For males, scores of 6+, and for females, scores of 2+ indicate problematic drug use. The DERS-16 is a self-report questionnaire (short form) that addressed the ability to identify and regulate emotions. The CPRS8,12 is a 19-item self-report version covering depression, anxiety and obsessional symptoms. The CPRS comprises the Montgomery-Asberg Depression Rating Scale and the Brief Anxiety Scale, which are both subscales drawn from the CPRS plus two questions about obsessional symptoms.

Behavioral Session 

Facial electromyography (EMG) and electrocardiography (ECG)

[bookmark: _Hlk118362873]Facial EMG sensors consisted of 4mm silver/silver chloride electrodes filled with electrode gel; two placed on each muscle location to form bipolar recording pairs. Recording electrodes were placed on muscles on the left side of the face and an 8mm ground electrode was placed on the forehead near the hairline. Facial EMG sensors were placed over the zygomaticus major (“zygomatic”; cheek), corrugator supercilli (“corrugator”; above the eyebrow), and orbicularis oculi (“orbicularis”; below the eye) muscles. Sites were cleaned with alcohol and lightly abraded and any site with impedance over 20kΩ (measured with a Model 1089 MK III Checktrode; UFI, Morro Bay, CA, USA) was reapplied. EMG signals were amplified, filtered through a 10-500 Hz band pass and 50 Hz comb band stop filter, digitized at 1 kHz, re-filtered, rectified, and integrated over 20ms using EMG100C amplifiers, MP150 Data Acquisition system and Acknowledge software from Biopac Systems (Biopac Systems, Inc, Camino Goleta, CA, USA). In all tasks, trials with excessive baseline activity or artefactual activations were identified and excluded by trained, blinded raters. The number of trials excluded based on these factors ranged from 2 to 15% across muscle location (zygomatic, corrugator, orbicularis) and task. For the affective image task, facial EMG responses for the corrugator and zygomatic muscles was assessed through the task, quantified as the mean EMG amplitude during the 6sec image presentation compared to the preceding 1 sec baseline. 

[bookmark: _Hlk118362810][bookmark: _Hlk118362773]Electrocardiography (ECG) was assessed via disposable Ag/AgCl snap gel electrodes placed at the right supraclavicular fossa and mid-axillary on the left side of the abdomen. Sites were cleaned with alcohol prior to electrode placement. Data were relayed to the Biopac ECG100C amplifier, filtered, and digitized at 1 kHz. Electrodermal activity (EDA) was assessed via two disposable Ag/AgCl contact snap electrodes (EL507; Biopac) pre-gelled with isotonic (.5% chloride salt) gel placed on the thenar and hypothenar of the right hand. Data were relayed to a Biopac EDA100C amplifier, employing a constant voltage technique and sampling the absolute, direct current skin conductance at the rate of 20 samples per second. Non-specific skin conductance responses (SCRs) were obtained with an additional high pass filter applied to the EDA channel to remove the slow changes in skin conductance level (SCL). SCR threshold was set at .2µs and responses with an amplitude of less than 10% of the mean were disregarded. SCL and SCR frequency were collected during the 10min task period and compared to a 5min baseline immediately preceding the task. 

Endocannabinoid analysis

The lipid concentrations were analysed using a liquid chromatography tandem mass spectrometry (LC-MS/MS) method based on a previously published method.13 Before the measurements, lipids were extracted from plasma following a previously described protocol.14 All standards (Arachidonylethanolamide, AEA; 2-arachidonoylglycerol, 2-AG; Palmitoylethanolamide, PEA; Oleoyl ethanolamide, OEA),  and internal standards (Arachidonylethanolamide-d4, AEA-d4; 2-arachidonoylglycerol-d5, 2-AG-d5; Palmitoylethanolamide-d4, PEA-d4; Oleoyl ethanolamide-d4, OEA-d4) were purchased from Cayman Chemicals (Ann Arbor, MI, USA). Briefly, plasma samples were vortexed after being thawed on ice and 1.2 mL 100% acetonitrile (ACN; Sigma Aldrich, USA) was added to 300 µL of the sample and vortexed. 30 µL of deuterated internal standard [AEA-d4, OEA-d4, PEA-d4 (50 nM)) and 2AG-d5 (1000nM); Biotage, Sweden] was added to each plasma and blank sample, before centrifugation (5 min, 3000g, 4o C). The supernatant was transported to 4.5 mL MilliQ-H2O with .133% triflouro acetic acid (TFA; Sigma Aldrich, USA). Thereafter the samples were transferred to C8 Octyl SPE columns (6 mL, 200mg; Biotage, Sweden). Prior to transferring the samples, the C8 Octyl SPE columns were activated with 1ml Methanol (Merck, Darmstadt, Germany) and washed with 1mL MilliQ-H2O using a Biotage ® Pressure+ 48 machine. After the samples were added, the columns were washed with ACN (20% with .1% TFA) and samples were eluted with ACN (80% with .1% TFA). The eluates were evaporated to dryness in a SpeedVacc (Thermo Fisher, Ann Arbor, MI, USA) and stored in -80 °C until analysis. On the day of the analysis, the samples were reconstituted in 30µl Mobile phase A (methanol-milliQ water-acetonitrile (4/4/2) (v/v/v) with .1 % (v/v) formic acid and 1g/L ammonium acetate), then vortexed and transferred into glass vials designed for the LC-MS/MS. The injection volume was 10 μL.  We used an LC-MS/MS system consisting of a Thermo Scientific Accela AS auto sampler and Accela 1250 pump coupled to a Thermo Scientific TSQ Quantum Access max triple quadrupole mass spectrometer with a HESI II probe as ionization source. LC was performed using gradient elution with mobile phase A, and mobile phase B (containing methanol-ACN (7/3) (v/v) with .1% (v/v) formic acid and 1g/L ammonium acetate). The gradient elution was applied with a constant flow of 250 μL/min. We started with 100% mobile phase A during the first 1.5 min and followed this using a linear increase towards 100% mobile phase B, which was achieved after 9 min in total. Between the 11th and 12th min the gradient changed linear to 100% mobile phase A, which was maintained for 1 min. An Xbridge C8 analytical column (2.1 mm × 150 mm) with the particle size 2.5 µm obtained from Waters (Dublin, Ireland) was used. We used the following selected reaction monitoring (SRM) (m/z) transitions: 348.3/ 62.4; 326.3/62.4; 300.3/62.4; and 379.3/287.3 for AEA, OEA, PEA, and 2-AG, respectively. For the corresponding internal standards, we used the following transitions: 352.3/ 62.4; 330.3/62.4; 304.3/62.4; and 384.3/287.3 for AEA-d4, OEA-d4, PEA-d4, and 2-AG-d5, respectively. The linearity of the measuring ranges was assessed with standard curves ranging from 1-25 nM for AEA and 10-500 nM for OEA, and PEA, and 50-1250 nM for 2-AG in duplicate. The linearity of the standard curves was R2  ≥ .96 for all analytes. Isotopic dilution was used for quantification of the analytes, performed according to their area ratio of their corresponding deuterated internal standard signal area. 2-AG was quantified as the sum of 1- and 2-AG, which has been reported by others.15,16 Linear regression and X2 weighting were applied. Undetected levels were considered as 0 nM. Xcalibur® (version 2.1, Thermo Scientific) software was used for peak integration and quantification.

Endocannabinoid values were log transformed due to non-normality of the distribution and analyzed using ANOVAs. Some 2-AG values were below the limit of detection by mass spectroscopy, resulting in missing data. As a consequence, only baseline values for 2-AG are included in subsequent analyses.

Cortisol analysis

Cortisol levels were obtained from plasma using the DetectX Cortisol Enzyme Immunoassay kit (Arbor Assays; Ann Arbor, MI, USA) according to manufacturer instructions. Cortisol values were log transformed due to non-normality; these transformed values were used in all subsequent analyses. Baseline differences in plasma cortisol were analyzed as the dependent variable in a one-way ANOVA. Cortisol responses to stress were analyzed using a RM-ANOVA with time as a within-subjects factor. 

Genotyping 

At the end of the screening visit and upon participant inclusion, blood samples were collected for genotyping in 6mL EDTA tubes (BD, Franklin Lakes, NJ USA). Blood samples were stored in -80o C until analysis. DNA was extracted using QIAamp DNA Blood Maxi Kit (Qiagen, Hilden, Germany) and analyzed on the Illumina Global Screening Array-Multi Disease version3 (GSA-MDv3) (Illumina, San Diego, California, USA). Genotyping was performed by the SNP&SEQ Technology Platform in Uppsala (www.genotyping.se). Here, we specifically looked at the FAAH C385A (rs324420) allele frequency between groups. The facility is part of the National Genomics Infrastructure supported by the Swedish Research Council for Infrastructures and Science for Life Laboratory, Sweden.

Affective Images 

The affective image task17 was completed before and after the stress task. Positive, neutral, and negative images were selected from the International Affective Picture System (IAPS18) and divided into two separate sets matched on normative ratings of valence and arousal and the presence or absence of social content.18-20 Each task contained 12 images of each category (positive, neutral, negative). Participants viewed a single image for 6 sec and then rated valence from -4 (negative) to +4 (positive) and physiological arousal on a scale of 0 to 9. Facial EMG responses were quantified as the mean EMG amplitude during the 6 sec image presentation compared to the preceding 1 sec baseline. Affective responses to emotional stimuli were assessed using separate RM-ANOVA with stimulus type (positive, neutral, negative) as the within-subject factor for each muscle (corrugator, zygomatic) and self-report rating (valence, arousal).

Maastricht Acute Stress Test

The Maastricht Acute Stress Test (MAST), a modified version of the classic cold pressor task, is a quick and noninvasive approach to elicit robust autonomic and glucocorticoid stress response.21 The 10 min task consisting of alternating “hand immersion” (HI) trials and “mental arithmetic” (MA) trials. In HI trials, participants placed their left hand in cold water (1-4 degrees Celsius) for up to 90 sec. In MA trials, participants performed mental math aloud, with mistakes resulting in negative feedback (e.g. “start over”) and successful attempts resulting in prompting to increase speed. Upon completion of the task, participants completed a questionnaire assessing how “unpleasant,” “painful,” “stressful,” and “boring” the task was using a 100 mm visual analog scale. In addition, self-reported positive and negative affect before and after the stress and control tasks was assessed via the state version of the Positive and Negative Affect Schedule (PANAS-S). Blood samples were collected via an indwelling catheter in the arm not submerged during the task. Samples were collected immediately before and after the task, as well as after 15 and 30 min of recovery. Participants who were unable to have an intravenous catheter successfully inserted or lost patency throughout one or both sessions were eliminated from biochemical analysis. Changes in physiological variable (EDA, heart rate) and subjective stress responses were assessed using a separate RM-ANOVA with time (baseline, stress) as a within-subjects factor.

Magnetic Resonance Imaging session

Emotional Conflict Task

We used two linear mixed effects (LME) models that considered the full-factorial nature of group recruitment strategy and included CM and SUD as factors. In the first model, behavioral responses were categorized in two separate within-subject factors, depending on current and previous trial type. Data were entered in a 2x2x2x2 LME analysis, with factors: CM (yes/no) X SUD (yes/no) X current (congruent/incongruent) X previous (congruent/incongruent). 

Negative-affect picture matching task

The task was modified from the original task by Hariri et al..22 During each trial, participants were presented with three pictures and were instructed to select which of the pictures on the bottom was equal to the one on top, by pressing with index or middle fingers on a button pad positioned on the right hand. Three picture categories were used: angry and fearful facial expressions taken from the Karolinska Directed Emotional Faces Catalogue,23 negative valence pictures (arousal=6.5 valence=3.2) from the International Affective Picture System (IAPS) catalogue,24 and geometric shapes as controls. Blocks of 6 trials presented consecutively, with a between-block inter stimulus interval of 14000 ms, were presented 2 times per picture category. Before each block a 3000 ms instruction text indicated what category was going to be presented. There were two runs in total. Five regressors were included in the analysis: three regressors modelled each 2000 ms trial according to picture category (face, IAPS, shapes). The remaining two regressors modelled the instruction text and modelled general motor response, corresponding to any event in which the participant pressed a button. A 2x2x2 LME analysis was performed with the following factors: CM (yes/no) X SUD (yes/no) X trial (face/IAPS). Face and IAPS levels reflect beta coefficients for the within-subject contrasts face-shape and IAPS-shape. Beta coefficients from significant interactions were compared between groups using One-Way ANOVAs and post-hoc comparisons were corrected with Tukey’s test.

MRI data Preprocessing and Analysis 

Anatomical and functional blood oxygen-level-dependent (BOLD) data were collected on a Siemens MAGNETOM Prisma 3T MRI scanner (Siemens healthcare AB, Stockholm, Sweden) equipped with a 64-channel head coil. Functional data was collected  using an echoplanar imaging (EPI) sequence: TR=901 ms; TE=30 ms; flip angle=63°; field-of-view (a>p) x (r>l) x (f<h)=192 mm x 192 mm x 144 mm; voxel size=3,0 mm isotropic; no slice gap; number of axial slices (angled with the (anterior through posterior commissure (AC-PC) line)=48; number of volumes for emotional conflict task=800, number of volumes for resting state=800, number of volumes for negative affect picture task=320. Anatomical data was collected via T1-weighted imaging: TR=2300 ms; TE=2,36 ms; flip angle=8°; field-of-view (a>p) x (r>l) x (f<h)=263 mm x 350 mm x 350 mm; voxel resolution=0,9 mm isotropic; no slice gap; plane: sagittal; number of sagittal slices=208. EPI images were de-spiked, slice-time corrected, smoothed (4 mm) and motion-corrected. Each EPI volume was registered to the volume with the minimum outlier fraction, for motion correction and co-registration purposes. BOLD images were then warped to the MNI152_2009_SSW template space using linear and non-linear transformations via AFNI’s @SSwarper function. Nuisance effects due to head motion were accounted for by adding the motion parameters and their derivatives as regressors of no interest in the main regression. A combination of thresholds for motion censoring set at max 3.0 mm per TR, and outlier fraction set at .05, was applied, so that volumes exceeding these values were not included in the time-series regression. No between-group difference in motor censoring was observed for task-based or resting-state data (ps>.3). BOLD time-series data were deconvolved using the 3dDeconvolve function. For resting state data, the preprocessing steps were the same as for the task-based preprocessing, except that a freesurfer-based parcellation was first performed on T1-weighted data using the function recon-all, imported to AFNI using @SUMA-Make_Spec_FS and subsequently used for tissue-based regression. In addition, the covarying signals between gray and white matter regions were removed using the data driven APPLECOR method.25

Results were thresholded at a per-voxel P=.002, and multiple comparison corrected at alpha=.05.26 Cluster size threshold for multiple comparison correction was estimated by entering spatial smoothness parameters of the residuals in the 3dClustsim simulation function. As simulation mask, we used a gray matter mask that included the union of 80% of the subjects’ EPI-masks surviving censoring.

Results

Behavioral Session 

Affective images

We found no differences in valence ratings at baseline (Figure S2). As expected, there was a main effect of picture type (F2,194=1192, P<.001, partial η2=.92) on ratings of valence, but no other effects or interactions. There was a significant stress x picture type interaction (F2,190= 4.08, P=.018, partial η2=.079), which was specific to negative images (F3,95=3.21, P=.026, partial η2=.092). In particular, following stress exposure, the CM only group rated negative images as less negative as compared to the SUD only group (P=.026).

We found no significant group differences in facial EMG responses to emotional images at baseline or in response to stress. At baseline, there as a main effect of picture type (F2,194=47.9, P<.001, partial η2=.33) on corrugator reactivity, such that negative pictures resulted in increased corrugator activity and positive images elicited a reduction in corrugator activity. There were no other main effects or interactions, nor was there a significant effect of stress. At baseline, there was a main effect of picture type on zygomatic activity (F2,192=28.0, P<.001, partial η2=.23) and an interaction with picture type and CM exposure (F2,192=3.75, P=.025, partial η2=.038), however post hoc tests failed to uncover significant pair-wise effects. There were no other significant main effects or interactions, nor was there a significant effect of stress.

Stress

Overall, there were limited differences in stress reactivity across groups. As expected, there was a main effect of stress on non-specific skin conductance response (SCR) levels (F1,91=74.9, P<.001, partial η2=.45; Fig. 2B), as well as a between-subject effect of SUD on SCR levels (F1,91=6.30, P=.014, partial η2=.065) such that both SUD+ groups had lower SCR frequency irrespective of stress. There was also a main effect of stress on skin conductance level (SCL; F1,90=28.6, P<.001, partial η2=.25) and heart rate (F1,91=4.75, P=.032, partial η2=.050) but no interactions or between-group effects.

Participants rated the stress task on several measures, including arousal, which differed between groups (F3,93=3.04, P=.033, partial η2=.089), with a main effect of CM (F1,93=7.58, P=.007, partial η2=.075). Post hoc follow-up tests revealed a marginally lower arousal rating in the CM only group (P=.053) and CM+SUD (P=.089) compared to controls, but these did not reach significance. We found no differences in self-reported ratings of the stress task regarding how stressful (P=.80), unpleasant (P=.19), or painful (P=.84) the task was perceived.

The groups differed in self-reported negative affect (i.e., the PANAS) at baseline (F3,96=3.63, P=.015, partial η2=.10), including a main effect of CM (F1,96=9.99, P=.002, partial η2=.094) such that negative affect was significantly higher in the CM only group (P=.028) and marginally higher in the CM+SUD group (P=.087), as compared to controls. Baseline positive affect did not differ between groups (P=.87). Following stress exposure, positive affect decreased (F1,95=4.17, P=.044, partial η2=.042), but there were no differences between groups. Stress also increased self-reported negative affect (F1, 95=11.7, P<.001), but there were no interactions with group status.

Magnetic Resonance Imaging session

Emotional Conflict Task

Behavioral findings.  The first 2x2x2x2 LME analysis, with factors: CM (yes/no) X SUD (yes/no) X current (congruent/incongruent) X previous (congruent/incongruent), showed no between-group effects. A robust main effect of current trial was found on RTs, F1,254=265, P<.001, such that RTs were significantly slower when the current trial was incongruent compared to congruent (mean difference=37 ms ± SEM 2 ms). In addition, the LME results revealed a separate main effect of previous trial, F1,254=7, P=.008, showing significantly slower RTs when the previous trial was incongruent compared to congruent (mean difference=6 ms ± SEM 2 ms), but there was no interaction effect between previous trial and current trial (P=.091). The accuracy results replicated the main effect of current trial, F1,185=109, P<.001, with significantly better performance when the current trial was congruent compared to incongruent (mean difference=5.75 % ± SEM .55 %). Previous trial showed no significant main effect on accuracy (P=.425), and there was no interaction with current trial (P=.164). 
We also found a main effect of SUD (F1,84=5.86, P=.018), with significantly poorer performance amongst participants with SUD compared to those without (mean difference=-4.66% ± SEM 1.82%).

The second 2x2x2x2 LME analysis, with factors: CM (yes/no) X SUD (yes/no) X trial (congruent/incongruent) X emotion (fear/happy) showed similar results (Figure S2). Starting with reaction times (RT), the results of the second LME analysis showed significant main effects of trial, F1, 235=158, P<.001, and emotion, F1, 235=19, P<.001, as well as a trial x emotion interaction, F1, 235=6.73, P=.010. RTs were significantly slower on incongruent trials compared to congruent (mean difference=36.76 ms ± SEM 2.92 ms, P<.001), and slower in response to fearful faces compared to happy faces (mean difference=12.77 ms ± SEM 2.92 ms, P<.001). The interaction revealed that RTs were significantly slower in response to trials when words were congruent with fearful faces compared to trials with words congruent with happy faces (mean difference=20.34 ms ± SEM 4.30, P<.001). There was no difference between fearful and happy incongruent faces (P=.191). There was also a marginally significant main effect of SUD (F1,87=3.98, P=.049), showing that participants with SUD had slightly slower RTs overall compared to those with no SUD (mean difference=24.29 ms ± SEM 12.17 ms).  For accuracy, we found a significant main effect of trial (F1,223=72, P<.001), and a separate main effect of SUD (F1,84=6.73, P=.011. Accuracy was significantly poorer on incongruent compared to congruent trials (mean difference=-5.54 % ± SEM .66 %, P<.001). Participants with SUD performed significantly worse compared to those without (mean difference=-4.02 % ± SEM 1.55 %, P=.011). 

Negative-affect picture processing

One participant from the SUD group was excluded for excessive motion (Table1). A main effect of trial revealed significantly increased activity in several regions including bilateral insular cortex, bilateral midcingulate cortex and bilateral amygdala to face pictures, and increased activity in bilateral fusiform gyrus, posterior cingulate cortex/precuneus and vmPFC to IAPS pictures (Table S2). 

The 2x2x2 LME analysis revealed a significant CMXSUD interaction in the caudal portion of the inferior parietal lobule (PGp, MNI=40, -65, 16; 14 voxels), in the fusiform gyrus (FG3, MNI=-26, -44, -20; 11 voxels), and lateral occipital cortex (V4t, MNI=52,-71,-1, 10 voxels). Post-hoc analysis revealed a trend-level group effect in PGp to faces (F3,88=2.46, P=.068 partial η2=.077) and IAPS (F3,88=2.48, P=.066 partial η2=.078), driven by increased PGp activity in CM only versus controls for both face and IAPS pictures (mean difference=.14, P=.041; mean difference=.14, P=.044).

FIGURES
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Figure S1. CONSORT flow-chart of study participants. 1 Emotional Conflict Task; 2 Negative Affect Picture Task; 3 Resting State.



Figure S2. Baseline ratings of affective images.
Participants rated positive, neural, and negative affective images on the orthogonal measures of valence (left) and arousal (right). There were no group differences in valence ratings. However, the CM only group rated negative images as less arousing than control participants. * P<.05.
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Figure S3. Emotional conflict task. 2x2x2x2 linear LME model was performed on behavioral and brain measures with factors: CM (yes/no) X SUD (yes/no) X Trial (congruent/incongruent) X Emotion (fear/happy). (A) Behavioral results. (B) Activation maps indicate increased activity to incongruent trials. Per voxel P=.002, multiple comparison corrected at alpha=.05. Left is left. *** P<.001.

Tables 


	Location
	MNI coordinates         (x, y, z)

	#voxels

	Inferior Frontal Gyrus, p. Triangularis (Area 45)
	-50
	19
	22
	885

	Inferior Frontal Gyrus, p. Opercularis (Area 44)
	43
	10
	28
	625

	Intra Parietal Lobule (Area hIP2, IPS)
	-47
	-44
	46
	586

	Superior Frontal Gyrus, Supplementary Motor Area
	-5
	10
	58
	410

	Intra Parietal Lobule (Area hIP3, IPS)
	38
	-53
	53
	374

	Inferior Temporal Gyrus (Area FG2)
	49
	-59
	-17
	300

	Calcarine Gyrus, Primary Visual
	1
	-86
	1
	282

	Inferior Occipital Gyrus (Area h0c41la)
	-44
	-80
	-14
	265

	Temporo-Parietal-Occipital Junction (Area PGa IPL)
	58
	-50
	10
	103

	Posterior Superior Temporal Sulcus 
	-53
	-35
	2
	102

	Precentral Gyrus, Area 55b
	43
	7
	49
	72

	Caudate
	16
	10
	13
	67

	Cerebellum, Crus 2
	-14
	-77
	-35
	56

	Supramarginal Gyrus (Area PFm, IPL)
	58
	-41
	25
	46

	Calcarine Gyrus, Primary Visual
	22
	-62
	4
	36

	Caudate
	-14
	11
	8
	25

	Cerebellum, Crus 2
	-26
	-80
	-44
	24

	Caudate
	-17
	-8
	19
	18

	Middle Occipital Gyrus, (Area h0c4lp)
	-29
	-89
	7
	16

	Temporo-Parietal-Occipital Junction (Area PGcm IPL) 
	-47
	-47
	16
	16

	Precuneus (Area 7A, SPL)
	8
	-65
	56
	15

	Supramarginal Gyrus (Area PFm, IPL)
	-65
	-47
	34
	14

	Calcarine Gyrus, Primary Visual (Area h0c2, V2)
	8
	-95
	11
	12

	Thalamus
	-8
	-17
	17
	12

	Superior Medial Gyrus, Supplementary Motor Area
	13
	25
	64
	12

	Cerebellum, Vermis 4/5 (Lobule V)
	4
	-53
	-23
	11



Table S1. Emotional conflict task. Significant clusters for the main effect of trial following a 2x2x2X2 LME analysis with factors: CM (yes/no) X SUD (yes/no) X trial (congruent/incongruent) X emotion (fear/happy). All clusters indicate increased activity to incongruent versus congruent trials. Whole brain, gray matter level, per-voxel P=.002, alpha<.05. Voxel size=3,0 mm isotropic.


	Location
	MNI coordinates      (x, y, z)

	#voxels

	Cerebellum, Vermis 6 *
	7
	-74
	-20
	2544

	Inferior Frontal Gyrus (Area_45) *
	52
	19
	28
	2040

	Ventromedial Visual Area 3 (Area FG3)
	-26
	-56
	-11
	1376

	Ventromedial Visual Area 3 (Area FG3)
	28
	-59
	-11
	1177

	Temporo-Parietal-Occipital Junction (Area PGa IPL) *
	59
	-47
	17
	570

	Dorsal Precentral Gyrus, Area 6, Frontal Eye Fields  *
	-32
	-8
	55
	375

	Intra Parietal Sulcus (Area hIP3 IPS)*
	37
	-53
	43
	363

	Parieto-Occipital-Sulcus Area 1
	-20
	-59
	19
	241

	Inferior Occipital Gyrus (Area h0c1la)
	-50
	-74
	-5
	205

	Ventromedial Prefrontal (Area s32)
	-8
	34
	-14
	198

	Anterior Insula *
	-32
	22
	7
	196

	Cerebellum Crus 1 (Lobule VIIa Crus I) *
	40
	-50
	-32
	185

	Posterior Cingulate, Area 23
	-5
	-41
	37
	178

	Parieto-Occipital-Sulcus Area 1 
	10
	-53
	13
	127

	Intra Parietal Sulcus (Area hIP3 IPS)*
	-32
	-56
	43
	127

	Thalamus *
	14
	-14
	8
	125

	Temporo-Parietal-Occipital Junction (Area PGa IPL) *
	-53
	-53
	14
	114

	Superior Frontal Gyrus, Area 8B
	-23
	40
	52
	85

	Inferior Frontal Gyrus, p. Orbitalis, area 47r 
	-38
	37
	-11
	75

	Amygdala *
	20
	-8
	-14
	75

	Middle Orbital Gyrus, Area 11l *
	26
	53
	-14
	59

	Middle Frontal Gyrus, Area 9_46v *
	-35
	53
	14
	51

	Amygdala *
	-23
	-8
	-14
	47

	Thalamus *
	-14
	-14
	7
	42

	Putamen *
	26
	-2
	14
	27

	Inferior Frontal Gyrus, p. Triangularis, area 46 *
	-44
	38
	26
	25

	Inferior Occipital Gyrus (Area h0c2 V2) *
	29
	-98
	-8
	20

	Cerebellum, Lobule VIII *
	26
	-44
	-47
	15

	Posterior Insula (Area OP3 VS)
	44
	-8
	8
	14

	Inferior Occipital Gyrus (Area h0c41p) *
	46
	-86
	-11
	13

	Caudate Nucleus *
	13
	-5
	16
	13

	Caudate Nucleus *
	-20
	7
	19
	13

	Inferior Frontal Gyrus, p. Orbitalis, area 47m
	31
	37
	-11
	12

	Cuneus (Area h0c4d V3A) *
	19
	-77
	34
	11

	Cerebellum Lobule X *
	-23
	-38
	-44
	10



Table S2. Negative affect picture task. Significant clusters for the main effect of trial following a 2x2x2 LME analysis with factors: CM (yes/no) X SUD (yes/no) X trial (face-shape/IAPS-shape). *=clusters with increased activity to face versus IAPS pictures. Whole brain, gray matter level, per-voxel P=.002, alpha<.05. Voxel size=3,0 mm isotropic.
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