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the substrate of integration 



task-related resting-state 

Potential causes of correlated activity 
during task: 

 
Coactivation 

Independent activation without 
communication 

 
Noise 

e.g., physiological, scanner 
 

Intrinsic (task-unrelated) connectivity 
e.g., spontaneous dynamics, anatomy, 

neuromodulation 
 

Task-related connectivity 
Context-dependent modulations of 

connectivity 

classes of functional connectivity 
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Fornito, Harrison, Zalesky, Simons, 2012, PNAS 
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Coactivation 
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Fornito, Harrison, Zalesky, Simons, 2012, PNAS 



Fox et al, PNAS, 2006 



contextual recollection 



task-unrelated task-related 

Fornito, Harrison, Zalesky, Simons, 2012, PNAS 



task-related 

Fornito, Harrison, Zalesky, Simons, 2012, PNAS 

r = -.621 p = .008  

task-unrelated 



task-unrelated task-related 

r = -.056 p = .821  r = -.621 p = .008  

Fornito, Harrison, Zalesky, Simons, 2012, PNAS 



Define  
ROIs 

Extract mean time series 

Compute pair-wise 
functional connectivity 

Modular decomposition 

Newman, 2004, PNAS; Guimera & Amaral, 2005, Nature 

Intra-modular connectivity 
facilitates functional 

specialization 
Inter-modular 

connectivity facilitates 
functional integration 
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Inter-module connectivity 

Fornito, Harrison, Zalesky, Simons, 2012, PNAS 



cognitive control 
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Dwyer et al. (in revision) 

task but not rest FC correlated with RT 



rest 



dynamic connectivity 

Allen et al. Cereb Cortex, 2012 



human macaque 

non-stationary spontaneous dynamics 

Zalesky, Fornito, Cocchi, Gollo & Breakspear, PNAS, 2014 

observed null 



conclusions 

isolating task-related functional connectivity can reveal behaviourally meaningful 
individual differences 

large-scale brain networks dynamically reconfigure their pair-wise interactions in 
response to changing task demands 

highly variable and dynamic inter-module connections enable transient, large-scale 
synchronization events 

context dictates the optimum network configuration for behaviour 
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software available from: 

 

task-related functional connectivity 

https://www.nitrc.org/projects/cppi_toolbox 

 

network-based statistic 

https://www.nitrc.org/projects/nbs 
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https://www.nitrc.org/projects/cppi_toolbox
https://www.nitrc.org/projects/nbs
https://www.nitrc.org/projects/nbs

