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MRI acquisition and Image preprocessing 

MRI scans were acquired on a Siemens 3T scanner. The participants were asked to remain 

motionless and awake with their eyes closed. Soft earplugs and foam pads were used to reduce 

scanner noise and head motion. Resting-state functional scans were obtained with a gradient-echo 

echo-planar imaging (EPI) sequence using the following parameters: repetition time/echo time = 

2000 ms/30 ms, 33 slices, 64 × 64 matrix, 90° flip angle, 22 cm field of view, 4 mm slice 

thickness, no slice gap, and 240 volumes (480 s). High-resolution T1-weighted scans were also 

obtained with a three-dimensional spoiled gradient-recalled sequence in an axial orientation: 

repetition time/echo time = 8.1 ms/3.7 ms, 7° flip angle, 25.6 cm field of view, 256 × 256 matrix, 

188 slices, 1 mm slice thickness, no slice gap. 

Data Processing Assistant for Resting-State fMRI (DPARSF) software 1 was used to 

preprocess the data. After slice timing and head motion correction, participants with more than 2 

mm of maximal translation and 2° of maximal rotation were excluded. To correct the 

inhomogeneous B0 field induced distortion, we performed the following steps 2 (Figure S5). First, 

the T1 scans were reoriented and coregistered to the mean functional images. Subsequently, the T1 

images were segmented into gray matter, white matter, and cerebrospinal fluid by using a unified 

segmentation algorithm 3. Next, the motion-corrected functional volumes were spatially 



normalized to the MNI space and resampled to 3 × 3 × 3 mm3 voxels using the normalization 

parameters estimated during unified segmentation. After normalization, the images were smoothed 

(with a 4 mm full width at half maximum Gaussian kernel), bandpass filtered (0.01 - 0.08 Hz), and 

linearly detrended. Several covariates, including Friston-24 head motion parameters obtained by 

rigid body correction, signal from a ventricular region of interest (ROI), and signal from a region 

centered in the white matter, were removed. The global signal was not removed as indicated in a 

previous study 4. 

 

FC analysis with the software REST 

The software REST is a wrapper of existing algorithms and utilities 5. The steps to perform 

FC analysis are as follows. First, we press the “Fun. Connectivity” button in Figure S3, and the 

interface switches to Figure S4. Then, we set the Data Directory, and press the “Voxel wise” 

button in Figure S4, and set the ROI to perform FC analysis. Finally, we press the “Do all” button, 

and FC analysis runs automatically. Pearson correlation coefficients between each seed and other 

voxels of the entire brain were computed to create correlation maps that were z-transformed with 

Fisher’s r-to-z transformation. For more details, please see a previous study 5. 
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Figure S1. Six mm-radius sphere cerebellar seeds for the seed-based FC analysis. FC = functional 

connectivity. 

 



 

Figure S2. The cerebellar seeds have FCs with the default mode network in the UHR subjects, the 

patients and the controls. Red denotes increased FC values. Color bar indicates t values from 

one-sample t-tests. FC = functional connectivity, UHR = ultra-high risk. 

 

 



 

Figure S3. FC analysis with the software REST. 

 

 

Figure S4. FC analysis with the software REST. 



 

 

Figure S5. Image preprocessing with the Data Processing Assistant for Resting-State fMRI 

(DPARSF) software. 

 


