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HERITABILITY OF HIERARCHICAL STRUCTURAL BRAIN NETWORK

Moo K. Chung*, Zhan Luo, Nagesh Adluru, Andrew L. Alexander, Davidson J. Richard, H. Hill Goldsmith

University of Wisconsin-Madison, USA

ABSTRACT

We present a new structural brain network parcellation scheme
that can subdivide existing parcellations into smaller subre-
gions in a hierarchically nested fashion. The hierarchical par-
cellation was used to build multilayer convolutional structural
brain networks that preserve topology across different net-
work scales. As an application, we applied the method to
diffusion weighted imaging study of 111 twin pairs. The ge-
netic contribution of the whole brain structural connectivity
was determined. We showed that the overall heritability is
consistent across different network scales.
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Chung et al. 2018 ISBI under review



Preliminary




Welgh te d-SPH ARM Chung et al., 2007 IEEE Transactions

on Medical Imaging 26:566-58 |

heat kernel bandwidth, diffusion time

Matlab: http://www.stat.wisc.edu/~mchung/softwares/
weighted-SPHARM/weighted-SPHARM.html




Question: How to build a multiscale network!?

+25000 nodes

+0.6 billion
connections

Voxel-level
functional network

Chung et al. 2017 IPMI




Winsconsin Twin Project

58 Monozygontic (MZ) twin pairs
53 same-sex dizygotic (DZ) twin pairs




Hierarchical




Standard brain parcellation with | 16 regions
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20-layer hierarchical parcellation

’R’ﬂ )
-*},' 5
b0
-~

U/ : & ¢ b
‘,"{".. : (“ {
. 3 A




Courant nodal domain theorem

AY;(p) = Ajv;
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Number of voxels in each layer

460

1644 260 214
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Hierarchical
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Heritability Index
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Twin correlations & heritability index
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Twin correlations & heritability index
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Exact
Topological




Betti-0 plot (# of connected components)
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Exact topological inference

Maximum gap between plots

D, = sup |B GA (Gig)i

1<9<q

P(D q/ﬁ>d)~22 jlem




