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Supplemental Information 

Functional Activation 

Methods 

Functional magnetic resonance image preprocessing was completed using Statistical 

Parametric Mapping (SPM; http://www.fil.ion.ucl.ac.uk/spm) as described previously (1).  

Briefly, after the raw data were realigned, spatially normalized and smoothed, SPM was 

also used for the model specification and estimation. At the individual subject level, 

event-related response amplitudes were estimated using the general linear model (2) for 

each of the three event types: fearful, happy, and neutral expression. This created 

statistical images of the blood oxygen level dependent signal change associated with each 

of the three emotional face types vs the baseline fixation cross-hair control for each 

individual subject.  Two-sample (healthy comparison subjects (HC) and participants with 

bipolar disorder (BD)) t-tests were used to test the group differences with the activation at 

each voxel as the dependent variables. 

Results 

We found decreased perigenual anterior cingulate cortex (pACC) activation in the BD 

group compared to the HC group, during fearful (MNI coordinates for the point of 

maximal difference in the pACC: x= -12mm, y= 40mm, z= 4mm, 8 voxels, T=2.04, 

P=0.023 uncorrected) and happy (MNI coordinates for the point of maximal difference in 

the pACC: x= -12mm, y= 44mm, z= 4mm, 41 voxels, T=2.27, P=0.013 uncorrected) face 

processing (Supplementary Figure 1). No group differences were observed in amygdala 

activation.  
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Supplementary Figure 1. The sagittal images display the regions in which activation of perigenual anterior cingulate cortex was 

decreased in the 33 participants with bipolar disorder, compared to the 31 healthy comparison participants during (a) fearful face 

processing and (b) happy face processing. The color bars represent the range of T values. The findings are displayed on a T1 image.  
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