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Previous research has shown that there are dedicated networks for social cognition in
macaques and humans: face processing network, body processing network, mirror neuron
system, (proto-) mentalizing network [1, 2]. The broader study intends to investigate
the functional and structural connectivity networks for both macaques and humans,
while this project focuses on structural connections. We aim to compare these networks to
draw conclusions on how social cognition brain regions and connectivity evolved in
macaques and humans.

The stimuli used for the initial fMRI experiment were videos of social interaction in
between humans, and in between macaques, as well as classical localizers for face,
body, object, mirror neuron system, social interaction, and Theory of Mind areas [1, 2],
which were used to reconstruct functional ROIs.

Fig. 4 Visualization of Outputs from trac-all. Posterior Distribution of Tracts in
each voxel displayed as isosurfaces at 20% of the tract's peak probability and
Projection of Cortical Endpoints of the left uncinate fasciculus onto the Cortical Surface

Fig. 5 Visualization of Output from ProbtrackX. Values are number of streamlines per voxel.
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Fig. 17 Macaque Regions of Interest Functional Similarity Fig. 18 Human Regions of Interest Functional Similarity

Fig. 1 Macaque Regions of Interest in 
Cortical Surface

Fig. 2 Humans Regions of Interest on Flattened Cortical Surface

Clusters can be identified in the streamline data and seem to be influenced by both the anatomical location of the regions of interest and the modalities. There is a
cluster including the mirror neuron system and the theory of mind system across hemispheres, all the other clusters are mostly within hemispheres. This indicates a
weaker connectivity lateralization in the MNS and TOM sub-networks. The results also suggest involvement of ILF, UF, anterior commissure and posterior corpus
callosum in the network of social cognition. Overall, there appears to be stronger within than between sub-network connectivity, both intra- and inter-hemispheric. The
Face, Body, and Object Processing Networks are very strongly interconnected. The most influential nodes based on eigenvector and betweenness centrality seem to be
part of the TOM Network, which is also the most central sub-network to the overall network.

Functional Similarity of Human and Macaque ROIs

Fig. 7 Circular Visualization of each Modality's Structural Connectivity. Connection strength is the preprocessed streamline count from ProbtrackX.

Connectivity at the Sub-Network Level

Network Centrality of Regions of Interest and Sub-Networks

Fig. 8 Thresholded trac-
all Connectivity Matrix.
Node ordering: left-

hemisphere ROIs on the left
side of the matrix and
right-hemisphere ROIs on
the right; within each
sub-network the nodes are

arranged from anterior to
posterior, and homologous
left–right pairs are
positioned symmetrically.
Colors represent the major

white matter tracts that link
two ROIs, legend on the top
right.

Fig. 9 Thresholded and
Clustered ProbtrackX
Connectivity Matrix.

Values are the pre-processed
streamline counts. A
clustering dendrogram can
be seen on top of the figure.
ROIs are ordered according

to agglomerative hierachical
clustering.

Fig. 10 Violin, Box, and Beeswarm Plots of Eigenvector Centrality Rank Distribution per 
Modality. ToM has significantly higher ranks (U=83.0, p=0.0291).

Fig. 11 Violin, Box, and Beeswarm Plots of Betweenness Centrality Rank Distribution 
per Modality. ToM has significantly higher ranks (U=67.5.0, p=0.0073).

Fig. 12 Network Plot of Eigenvector Centrality in each ROI. Connection weights are pre-
processed streamline counts. Connection weights draw nodes closer together.

Fig. 13 Network Plot of Betweenness Centrality in each ROI. Connection weights are pre-
processed streamline counts. Connection weights draw nodes closer together.

Fig. 14 Within-Left-Hemisphere Connectivity Matrix of Sub-
Networks. Connection weights are pre-processed ProbtrackX streamline
counts.

Fig. 15 Within-Right-Hemisphere Connectivity Matrix of Sub-
Networks. Connection weights are pre-processed ProbtrackX streamline
counts.

Fig. 16 Between-Hemisphere Connectivity Matrix of Sub-Networks.
Connection weights are pre-processed ProbtrackX streamline counts.

Table 1 Overview over Effect Sizes and Statistical Significance in
Comparison of Within- and Between Sub-Network Connections. MNS and
ToM sub-networks had significantly more connectivity within the network than with

the other networks.

Fig. 6 Pre-processed ProbtrackX Streamlines
Counts Visualized as Edges on the Brain. ROIs
are displayed as surface nodes.

What are patterns and tracts involved in the social cognition network?

Are there hub-regions or sub-networks in the social cognition network?

Is there more connectivity within or between the sub-networks?

Predicting Connectivity
Are anatomical closeness or sub-network identities predictive of the connection strength 
between ROIs?

Same sub-network --> significantly higher
connection weight

Anatomical distance --> significantly lower
connection weight

Fig. 3 Overview over Methods. Steps in blue have already been completed, steps in grey are still in process. Network analysis was
performed after log-transformation and thresholding of outputs.
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