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S1. fMRI prep related preprocessing methods. 
1.1.Anatomical data preprocessing 

Each T1w image was corrected for intensity non-uniformity (INU) 

with N4BiasFieldCorrection (1), distributed with ANTs 2.5.0 (2). The T1w-reference was then 

skull-stripped with a Nipype implementation of the antsBrainExtraction.sh workflow (from 

ANTs), using OASIS30ANTs as target template. An anatomical T1w-reference map was 

computed after registration of the T1w images (after INU-correction) using 

mri_robust_template (3). Volume-based spatial normalization to one standard space 

(MNI152NLin2009cAsym) was performed through nonlinear registration with antsRegistration 

(ANTs 2.5.0), using brain-extracted versions of both T1w reference and the T1w template. The 

following template was selected for spatial normalization and accessed with TemplateFlow (4); 

ICBM 152 nonlinear asymmetrical template version 2009c (5). 

1.2.Functional data preprocessing 

First, a reference volume was generated, using a custom methodology of fMRIPrep, for 

use in head motion correction. Head-motion parameters with respect to the BOLD reference 

(transformation matrices, and six corresponding rotation and translation parameters) are 

estimated before any spatiotemporal filtering using mcflirt (6). Participants did not differ in 

average head motion in THC relative to placebo sessions (t=-1.79, p=0.083). The BOLD 

reference was then co-registered to the T1w reference using mri_coreg (FreeSurfer) followed 

by FLIRT (7) with the boundary-based registration (8) cost-function. Co-registration was 

configured with six degrees of freedom. Several confounding time-series were calculated based 

on the preprocessed BOLD: framewise displacement (FD) and three region-wise global signals. 

FD is calculated for each functional run using implementations in Nipype (9). Many internal 
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operations of fMRIPrep use Nilearn 0.10.2 (10), mostly within the functional processing 

workflow. For more details of the pipeline, see the section corresponding to workflows in 

fMRIPrep’s documentation. Preprocessed data were smoothed using a 5mm FWHM kernel. 

 
S2. Spatial maps and corresponding frequency spectra for all 30 original group-information 
guided independent component analysis components.  
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