Directed Structural Connectivity Inferred from Network Diffusion in Humans and
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OVERVIEW RESULTS
Problem: Diffusion MRI (dMRI) tractography is used to Simulation Comparison to Tracer-based Directionality
estimate structural connectivity (SC) lacks directional g 0ol ﬁﬂ» . Empirical Tracer-based Macaque Directionality
information about white matter pathways. IZ e _ ; 1
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METHODS * We simulated HONeD signals with a “ground-truth” directed SC, then fit our
Human Dataset: model to the simulated time series, varying SC noise and signal noise.
770 Healthy young adult subjects from the Human Connectome  Our model prediction significantly correlated with our ground-truth
Project S1200 release. Pl with resting State (1-hour). directionality (mean r=0.95), and it was moderately robust to noise. —ry Source

Parcellation: Schaefer 100 cortical parcels + 14 subcortical regions _ o Ir
Macaque Dataset: * We estimated the skew degree of the prediction and empirical

9 Non-human primates’ fMRI with macaque consensus SC and directionality from tracer data, finding a significant correlation

tracer data from CoCoMac. ™ ) ) ) . with skew degree (Spearman Rho=0.42, p_spin<0.01)
Predicted Human Directional Connectivity

* When the ground-truth was undirected, our model did not greatly
hallucinate directionality (see inset).

Processing: Subject’'s SC and fMRI were processed with
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Analyses:
1. We validated the HONeD-Asym model in simulation.
2. We determined model relationship to tracer directionality using

. . Sink
fMRI from 9 non-human primates in the RM atlas. . _ o -
3. We investigated regional degree asymmetry across 770 Human ~ * Limbic and reward regions are the strongest sources
Connectome Project subjects.  Medial prefrontal, insula, and sensory-motor areas are sinks
4. We evaluated model replicability in 34 HCP test-retest subjects
Test-Retest Reliability Directionality Changes Signal Spread
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- Directionality parameters showed fair to good Intraclass Correlation * We demonstrate how signal spreads with network difiusion
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