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Cognitive neuroscience aims to delineate 
principles of brain-behavior relations by 
characterizing both common mechanisms 
across, and individual differences among, 
individuals. Both approaches are relevant 
for the study of the amygdala, a critical 
structure for the processing of emotional 
signals (1). Consis- 
tent activation to 
fearful facial ex- 
pressions (2-4) Activ 
may reflect a shared 
neural mechanism, 
whereas inconsis- 
tent activation to 
happy facial expres- 
sions (2-4) may re- ear 
flect individual dif- 
ferences in the per- 
sonality trait of ex- 
traversion (5), given 
that amygdala acti- 
vation to positive 
emotional scenes 
varies as a function Happy 
of this trait (6). 

We used func- 
tional magnetic res- 
onance imaging 
(fMRI) to examine 
whether amygdala Fig 1. Amygdala resp whether amygdala but not happy, faces activation to fearful but not happy, fact correlated with left ; 
expressions is inde- (Right) Participants' r 
pendent of extraver- surviving small volum 
sion and whether which was therefore r 
amygdala activation represent males. 
to happy expres- 
sions varies with extraversion (7). Signifi- 
cant amygdala activation across partici- 
pants was found only for fearful expres- 
sions (Fig. 1, left). Amygdala activation for 
happy expressions correlated positively and 
significantly with the degree of extraver- 
sion (Fig. 1, middle and right). The center 
of the correlation cluster was located in the 
amygdala but extended into regions of the 
uncus and hippocampus. The specificity of 
the relation between extraversion and 
amygdala activation to happy expressions 
was supported in three ways: (i) Extraver- 
sion did not correlate significantly with 
activation to other emotional (angry, fear- 

ful, and sad) expressions; (ii) neuroticism 
did not correlate significantly with activa- 
tion to any expression; and (iii) this corre- 
lation was the largest of all possible corre- 
lations among the "big 5" major personality 
traits factors (extraversion, neuroticism, 
openness, agreeableness, and conscien- 
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onse to emotional faces. (Left) Significant amygdala 
s (left: -23, -6, -18; right: +24, -7, -17). (I 
amygdala activation (-22, -9, -20) to happy, b 
mean activations (in T scores) as a function of extr; 
e correction. For fearful-neutral, no voxels survived < 
'educed to P < 0.25. Black squares represent female 

tiousness) and all four facial expressions. 
The findings suggest two processes in 

the amygdaloid region. The first is engaged 
consistently across people in response to 
fearful expressions and may reflect the im- 
portance of detecting cues to potentially 
dangerous situations. The second process is 
engaged variably across people, as a func- 
tion of extraversion, in response to happy 
expressions. This activation was left-later- 
alized, i.e., located within the hemisphere 
associated with positive emotions and with 
approach-related behavior (8), and may 
thus contribute to behavior consistent with 
the sociable interactive style of extraverts. 

The variability associated with this second 
process may explain why prior studies, 
which did not control for personality, re- 
ported various outcomes (2-4). Limited 
spatial resolution precludes determination 
of whether these processes are differential- 
ly localized among the subnuclei of the 
amygdala or adjacent regions involved in 
processing facial expressions (4). Never- 
theless, the present results demonstrate that 
personality traits influence some, but not 
other, brain responses to emotionally sa- 
lient perceptions. 
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