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 fMRI Data Acquisition  
Images were obtained using a 3-T Siemens Trio MRI system equipped with a standard quadrature head 
coil, using T2*-sensitive gradient-recalled single shot echo planar pulse sequence. Adolescents were 
positioned in the coil and head movements were minimized using foam pillows. After a 3-plane 
localizer, a high resolution 3D volume was collected using a Magnetization Prepared Rapid Gradient 
Echo (MPRAGE) sequence (176 contiguous sagittal slices, TR=2530 ms; echo time (TE)=2.4 ms; 
bandwidth=238 Hz/pixel; flip angle (FA)= 9°; slice thickness=1mm; field of view=256 x 256 mm; 
matrix=256 x 256). Next, a T1-weighted anatomical scan (TR=300 ms; TE=2.46 ms; bandwidth=310 
Hz/pixel; FA= 60°; slice thickness=4mm; FOV=220 x 220 mm; matrix=256 x 256) was collected with 
32 axialoblique slices parallel to the anterior and posterior commissure (AC–PC). After these structural 
images, six functional data series were then acquired with the same slice localizations as the 
axialoblique T1-weighted image. Functional image were collected using a T2* sensitive gradient-
recalled single-shot echo-planar pulse sequence (TR=2000 ms; TE=25 ms; bandwidth=2520 Hz/pixel; 
FA=85°; slice thickness=4mm; FOV=220 x 220 mm; matrix=64 x 64; images per slice=198). Stimuli 
were projected onto a semi-transparent screen at the head of the bore, viewed by the subject via a mirror 
mounted on the head coil. 
 
 fMRI Data Preprocessing  
All data were converted from Digital Imaging and Communication in Medicine (DICOM) format to 
analyze format using XMedCon (1). During the conversion process, the first three images of each run 
were discarded to enable the signal to achieve steady-state equilibrium between radio frequency pulsing 
and relaxation leaving 195 images per slice for analysis. Functional images were slice time corrected 
using sinc interpolation and motion corrected using SPM5 (www.fil.ion.ucl.ac.uk/spm/software/spm5) 
for three translational directions (x, y or z) and three possible rotations (pitch, yaw or roll). Trials with 
linear motion that had a displacement in excess of 1.5 mm or rotation in excess of 2° were rejected. All 
further analyses were performed using BioImage Suite (http://bioimagesuite.org). Individual subject data 
was analyzed using a General Linear Model (GLM) on each voxel in the entire brain volume with 
regressors specific for each task, High-calorie food (HCF), Low-calorie food (LCF), and Non-food (NF) 
with drift parameters regressed from the data (mean, linear and quadratic). The resulting output images 
for each task were normalized beta-maps, which were in the acquired space (3.438mm x 3.438mm x 
4mm) and were spatially smoothed with a 6 mm Gaussian kernel to account for variations in the location 
of activation across subjects. 
 
Image Registrations  
To take these data into a common reference space, three registrations were calculated within the Yale 
BioImage Suite software package (http://www.bioimagesuite.org/(2)). The first registration performed a 
linear registration between the individual subject’s raw functional image and that subject's 2D 
anatomical image. The 2D anatomical image was then linearly registered to the individual's 3D 
anatomical image. The 3D differs from the 2D in that it has a 1×1×1 mm resolution whereas the 2D z-
dimension is set by slice-thickness and its x-y dimensions are set by voxel size. Finally, a non-linear 
registration was computed between the individual 3D anatomical image and a commonly used 3D 
reference image (the Colin Brain (3) in MNI space (4)). All three registrations were applied sequentially 
to the individual normalized beta-maps to bring all data into the common reference space. 
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Supplementary Figure 1. Insulin resistance and leptin levels in the Obese and Lean groups. The Obese adolescents demonstrate a wide 
spectrum of (a) leptin levels, (b) insulin levels, (c) insulin resistance (assessed by WBISI) with statistically significant differences between the 
two groups. 
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Supplementary Figure 2. Liking and wanting in Obese and Lean groups. Subjective liking and wanting ratings for HCF, LCF, and NF 
pictures presented during the fMRI session were not different in Obese as compared to Lean adolescents. There were statistically significant 
differences between condition response (Wanting: HCF vs. NF p<0.0001, HCF vs. LCF p=0.0001, LCF vs NF p=0.0013; Liking: HCF vs. NF 
p<0.0001, HCF vs. LCF p<0.0001, LCF vs. NF p=0.023). 
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Supplementary Figure 3. Within-group neural response differences in cue condition contrasts. 
Axial brain slices of neural activation differences in low-calorie food vs non-food in (a) Obese (b) Lean 
(c) Obese compared to Lean adolescents (threshold of p<0.05, FWE-corrected). R, right; L, left; FWE, 
family-wise-error. Talairach z-levels indicated. 
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Supplementary Figure 4. Within-group neural response differences in cue condition contrasts 
covaried for age, sex, and race. Axial brain slices of neural activation differences in high-calorie food vs. 
non-food in Obese compared to Lean adolescents (threshold of p<0.05, FWE-corrected). R, right; L, left; 
FWE, family-wise-error. Talairach z-levels indicated. 
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Supplementary Figure 5. Beta-weight (BOLD signal) extracted from regions of interest (ROIs). There were no statistically significant 
differences between the Obese-IR and Obese-IS groups in terms of BOLD signal response in the identified regions of interest. There were 
statistically significant differences between the Obese-IR vs. Lean and the Obese-IS vs Lean groups in each of the ROIs. P<0.05, whole brain 
corrected ROIs. 
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Supplementary Table 1. Regional brain activation. Observed in between-condition contrast A) High-calorie food vs. Non-food, B) Low-
calorie food vs. Non-food, C) High-calorie food vs. Low-calorie food. 
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Supplementary Table 2. Correlations with Leptin in all subjects with whole brain corrected brain maps. Correlation in the following 
regions: a) hypothalmus, b) caudate, c) amygdala, d) hippocampus, e) parahippocampus, f) anterior insula. 
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