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Population based imaging has created a new scientific vision
captured the public imagination

N lwas looking for a hint
ofmy I ndi vi dua

James Gorman, NY Times 6 Jan 2014,
describing his excitement with the Human
Connectome Project in back -to-back profiles
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Cortical folding is individually variable with some heritable
features

Mono -zygotic twins Di-zygotic twins

Mono - zygotic twins show greater similarity in surface structure

A. Bartley, Brain 120 (1997) 257 -269
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Cortical folding is individually variable with some heritable
features

Human twin

Brain structure in individually variable with heritable features

A. Bartley, Brain 120 (1997) 257 -269
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Cortical structure independent of folding shows regionally
variable heritability: early imaging evidence (2001)

Unrelated Subjects Fraternal Identical  gimilarity of Brain Structure
(Reference) Twins (DZ) Twins (MZ) Increases with
- W > ,  Genetic Similarity

UNRELATED
SUBJECTS

60% .

Average Gray Matter
Difference (as % of
Normal Differences)

P
<0.0001

0.01

0.05
-0.05

SIGNIFICANCE

Paul W. Thompson, UCLAS,  http ://users.loni.ucla.edu/~thompson/TWINS/ twins_safe_copy.html __, accessed 4 Oct 2016
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Heritable microstructure for large scale connectivity
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P. Kochunov , Neuroimage , on line in PMC, May 2016
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Parcellationsbased on structural and functionabnnectivities
are correlated

Task fMRI: serial
subtraction

Task fMRI: finger tapping

Pre-SMA: prefrontal connectivity

SMA: motor cortical connectivity

PNAS | September 7, 2004 | wvol. 101 | no. 36
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Longdistance coherence in fMRI: discovery of thel e fnedel
networko I n the resting br a
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Annu. Rev. Neurosci. 2015. 38:413-27
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Connectivitiesdefined based on local and longer geodesic
distance BOLD signadlsacribesimilar regional cortical variation
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Spatiaktemporal fMRI correlations in the restirsgate are related to
brain functional anatomicahetworks

fMRI resting state networks define distinct modes of long-distance
interactions in the human brain

M. De Luca,*®* C.F. Beckmann,® N. De Stefano,® PM. Matthews,? and S.M. Smith?

Neurolmage 29 (2006) 1359 — 1367
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Spatiaktemporal fMRI correlations in the restirsgate are related
generally to brairfunctional anatomicahetworks

fMRI resting state networks define distinct modes of long-distance
interactions in the human brain

M. De Luca,*®* C.F. Beckmann,® N. De Stefano,® PM. Matthews,? and S.M. Smith?
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Neurolmage 29 (2006) 1359 — 1367



