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Introduction: It is well established that behavioral changes in cognitive ability, reward sensitivity and emotional
responsiveness during adolescence are mirrored by maturational changes that take place in the brain, which
take the form of both changed functional couplings between long-distant brain structures and changes in brain
activation during task execution. However, it is still unclear how these changes in brain activation and in
connectivity are related, or whether they can explain interindividual differences in affective and cognitive
ability.

Hypothesis and Objectives: We bridge this gap by relating interindividual differences in brain maturation to
behavioral characteristics, while avoiding the blurring effect of traditional group level averaging methods.
Setting and Methods: We will perform a longitudinal study from 13 to 15 years of age, a developmental period
during which considerable brain changes take place (cf. Keulers et al. 2012). We will quantify changes that take
place in brain connectivity and in brain activation during task execution. We will include a pure cognitive task, a
reward-based decision task and an affective task. Voxel-wise corticostriatal circuits for cognition reward and
affect will be traces in individual data sets and their change quantified. These changes will be related to
behavioral measures of emotional, economic and cognitive factors as well as individual differences in life style
and psychiatric vulnerability.

Impact: Insight in how change in functional networks drives change in brain activation and in behavior will
greatly advance our way of thinking about the mechanisms underlying behavioral and psychopathological risk
that is associated with adolescence.

Requirements candidate: Highly motivated student with good English communication skills and proactive and
resolute attitude. Experience with neuroimaging analysis and willingness to acquire programming skills are a
plus.

Keywords: Brain development, limbic system, basal ganglia, functional connectivity, emotion, motivation,
stimulus-response mapping.
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