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Figure S1. Selection of best initial parcellation atlas and optimal value of y parameter. Left: Box-plots of the
cross-modularity x across different dendrogram levels and for different size of the initial parcellation atlas (iPA). The different
values of x, on which the box-plots are calculated, come from the different levels in the dendrogram (here we have varied from
2 to 120). As the number of ROISs for the initial parcellation increases, the cross-modularity ) also increases. Right: The
optimal value of y* = 0.7 is also illustrated for the same range of dendrogram levels, ie. from 2 to 120.
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Figure S2. Dendrogram measures and module analysis in the the optimal brain parcellation. Each color in the
dendrogram corresponds to a distinct module (that for the optimal brain partitions correspond to 26 different modules). The
y-axis of the dendrogram illustrates different levels (L) and provides visual representation of a given module and their inferior
(Linf) and superior (Lsup) levels. Different multi-scale metrics can be defined, eg., higher values of the Multi-scale Index
(MSI) correspond to enhanced preservation of the module throughout multiple levels in the dendrogram, indicating heightened
stability across the tree structure. The module size is also represented by the width of each module in the dendrogram. The
lower inset shows a marked micro-region Height indicating to which extent a given micro-region is detached from the overall
tree structure. Lower values of Height represent stronger connectivity of the micro-region with the other micro-regions
belonging to the same module. The figure also shows brain maps depicting the three aforementioned measures for each of the
modules.

2/3



module intra

module MSI strength (log) module size (log) module height
1.0 4
0.8
=
90.6-
>
T 0.4 A
(@)
E0.2-
0.0 T T T
5- 4
— (]
Bl o .
0_)5 g %}\ 1
gga e -
o
EE 11 r=-0.29 1
o/ p=015 |
/\6_ 1 ]
D | ) 1 i
2% o8
4 ® 1 1
53_ ?N 4 4
()
EEN l 1
§e) r=-0.42 r=0.95
gl' p =0.03 T p=0.00 ]
0_ - 4
0.5 A . . 1
€
0.4 1 1 R .
o] r=-0.89 r=-0.84
< S = 0.00
© 0.3 oo ] ;
g O%
Q0.2 & r=0.23 | 4 4
S < p =0.25
0.1 r T T - T T T — T T - T T
0 50 100 2 4 6 2 4 6 0.2 0.4

Figure S3. Statistical dependencies between different multi-scale metrics. Cross-correlation plots between multi-scale
index (MSI), intra-strength (as a proxy for module segregation), size and height. Different color-points represent different
modules of the optimal brain parcellation with a total number of 26 modules. Principal-diagonal plots show probability density
functions of the different metrics. Notice that higher correlations between module size, module height, and intra-strength
indicate that heightened connectivity within modules (segregation) results in larger dendrogram modules and delayed
micro-region splitting in the tree. The MSI reveals a distinct outlier (M1) encompassing several structures such as a part of the
precuneus, isthmus cingulate, and posterior cingulate, located at the border between DMN, fronto-parietal, and dorsal attention
networks.
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