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Learning objec1ves

• To understand how MRI methods can map 
organization of brain networks.

• To understand limits of available techniques.
• To review recent discoveries that map the 

organization of brain networks important to higher-
level brain function. 
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Korbinian Brodmann

Human Association Cortex is Dramatically Expanded
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Canonical Hierarchical Sensory-Motor Network
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Distributed Association Networks
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Distributed Association Networks
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Distributed Association Networks



Coupled to Hippocampal 
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External Attention

Internal Mentation

Distributed Association Networks

Yeo, Krienen et al., 2011, J. Neurophysiol.
(Andreasen et al., 1995, Am. J. Psychiatry)  
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Distributed Association Networks
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Remembering

95 Independent Studies
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Distributed Association Networks
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Expansion in Human Evolution



Relevance to Mental Illness

Vincent et al., 2006, J. Neurophysiol. Baker et al., 2013, JAMA Psychiatry

(See also Whitfield-Gabrieli et al., 2009, PNAS; Anticivic et al., 2013 Cereb Ctx; Yang et al., 2016 PNAS)
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Variability Across Individuals



Group Association Network (n=1000)
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Single Subject (24 MRI Sessions)
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Single Subject (24 MRI Sessions)
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Single Subject (24 MRI Sessions)
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Network A

Human Specialization for Higher Brain Function?
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Geschwind’s Language Network 
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Developmental Specialization
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Human Neuromodulation
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Conclusions

1) Human brain imaging methods are able to detect 
network organization in individual people.
2) Distinct networks that are distributed across the brain 
are specialized for language, social, and mnemonic 
functions.
3) The identification of the networks provide targets for 
neuromodulation but have not yet provided translatable 
clinical tests or interventions. 


