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Highlights 
 

 Motor, cognitive and musical expertise is associated with resting-state functional 
changes within various brain networks 

 There is currently no clear pattern of results that would single out a specific neural 
signature of general expertise at rest 

 The variability of findings might be explained by different settings of resting-state and 
various methods used to analyze the data. 

 

 

ABSTRACT 

Brain activity and structure are shaped by life experiences. This plasticity has often been 

demonstrated with different types of expertise by using functional magnetic resonance imaging 

(fMRI) and electroencephalography (EEG). Experts showed domain-specific functional neural 

changes during completion of a task when compared to non-experts. However, all of these 

results are task-dependent and even though they have proven useful for understanding neural 

interactions and their direct relation to individual skill, studying brain plasticity without any 

task might provide complementary information about functional cerebral reorganization due to 

expertise at the whole-brain level and might facilitate comparison across studies. Resting-state 

functional MRI and EEG makes it possible to explore the functional traces of expertise in the 

brain by measuring temporal correlations of blood oxygen level-dependent (BOLD) and 

spontaneous neural activity fluctuations at rest. Since these correlations are thought to reflect a 

prior history co-activation of brain regions, we propose reviewing studies that focused on the 

effects of expertise in the motor, cognitive and musical domains on brain plasticity at rest, to 

determine whether there is a domain-specific neural signature of expertise. After highlighting 
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