






Discussion
Many cognitive processes have been studied at the network level
by neuroimaging. These include attentional networks (1–5),
word reading (17, 18), music (19), faces (20), episodic memory
(21), and many others. Each of these networks involves different
anatomical areas, and each has its own time course of develop-
ment. Although the general anatomy of each network is rela-
tively fixed, there are clearly individual anatomical variations
(22) and behavioral differences in the efficiency of their oper-
ation (13).

We have been working with attentional networks, particularly
the executive attention network, which is involved in control of
cognition and emotion (1) and is frequently activated by conflict
(2). The most commonly activated node of this network is the

anterior cingulate gyrus. Because this is a dopamine-rich brain
area, we have surveyed a number of dopaminergic genes to see
whether they influence performance on a RT test known to tap
activity in the anterior cingulate.

We have found two genes that inf luence the efficiency with
which normal people handle conf lict (9). Although our imag-
ing study did not have sufficient subjects in each genotypic
class to examine these two polymorphisms, we did have enough
to examine two other polymorphisms in these genes. These two
polymorphisms showed similar but nonsignificant differences
in the conf lict network of the ANT. However, we did find that
the two polymorphisms produced significant differences in the
degree of activation in an important node of the executive
attention network. This finding closes the loop in showing that

Fig. 2. Genetic variation in MAOA and DRD4 and brain activity. (a) Greater brain activity among subjects who were grouped according to genotype at the MAOA
LPR four-repeat class (n � 8) in comparison with three-repeat class (n � 8). (b) Greater brain activity among subjects who were grouped according to genotype
at the DRD4 insertion class (n � 6) in comparison with deletion class (n � 10). The color bar represents the level of t value. (c and d) The y axis shows the conflict
effect based on the difference between incongruent and congruent conditions on ratio scores of RT for subjects in the corresponding genetic groups. (e and
f) The y axis shows the error rate differences between incongruent and congruent conditions for each genetic group. (Error bar � � 1 SE.)
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