S1. MRI acquisition protocol and image analysis supplementary information

The MRI acquisition protocol used in this study consisted of a sagittal localizer image which was
acquired by means of an automated shimming procedure. Then, two imaging modes were applied: a
three-dimensional Fourier-transform spoiled gradient recalled sequence (coronal acquisition slice
thickness: 1.5-mm; in-plane resolution: 0.78125mm x 0.78125mm flip angle: 45°; repetition time: 35
milliseconds; echo time: 5 milliseconds; field of view: 18 cm; matrix: 256 x 256; 124 slices) and a double-
echo (proton density and T2-weighted) spin-echo sequence (3-mm axial slices; repetition time: 3000
milliseconds; echo times: 36 and 162 milliseconds; field of view: 18 cm; matrix: 256 x 256, interleaved
acquisition; 68 slices). Normative MRI data in the multi-center NBD study funded by the NIH were also
acquired with a 1.5 Tesla system at all sites" using a similar acquisition protocol that has been previously

described™?.

Linux Workstations were used for quantitative image processing. First, the T1 images were
linearly registered® to an age-matched normal infant Talairach space template®. The brain was then
automatically extracted for each subject using the Brain Extraction Tool®. Subsequently, cerebral and
cerebellar tissue classification was performed using INSECT (Intensity-Normalized Stereotaxic
Environment for Classification of Tissues), in order to obtain volumes of the cortical grey matter and
white matter®. This automatic algorithm used for tissue classification labels each voxel as belonging to
one of the two tissue classes based on its MRI signal. Manual outlining of the deep grey matter nuclei
(basal ganglia and thalamus) of the age specific template were non-linearly warped into the subject
space to delineate these structures on each subject’'s MRI’. Finally, the cerebellum was manually
outlined and extracted using the Display software, an in-house visualization tool®. Manual corrections

were made when necessary using the Display software for each step of image processing.

The first step of the cerebral parcellation consisted of dividing the cerebrum into right and left
hemispheres. Subsequently, three reference points were manually positioned on the i) anterior
commissure, ii) posterior commissure and iii) genu of the corpus callosum. Four planes were then
traced: first an axial plane through the anterior commissure and posterior commissure line and then
three coronal planes using the three reference points. Discrete volumetric measures for eight
anatomical regions in each hemisphere were then obtained: dorsolateral prefrontal, orbitofrontal,
premotor, subgenual, sensorimotor, midtemporal, parieto-occipital and inferior occipital (Figure 2 in the
main document). Finally, volumetric data (cc) were computed for all eight regions of the cerebrum and
their tissue types. Inter-rater reliability for this cerebral parcellation scheme was previously described
using voxel assignment agreement, which was averaged to 80.2%°. In the current study, the same

operator (M.B.) performed all parcellations and was rigorously trained to identify the correct anatomical



landmarks, in order to ensure consistency in our volume measurements. Parcellation was performed a

second time on five different scans. Although the operator was blinded to case versus control

assignment, it was difficult to ensure 100% blinding given that some of the cerebellar malformations

were marked and clearly visible to the naked eye.
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