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Supplementary Figures 

Supplementary Figure 1. Quantification of white and gray matter per ROIs. Percent of 

white (left plot) and gray (right plot) matter per ROI as function of neurogenesis time. 

Supplementary Figure 2. Distributions of MACs and ROIs’ volumes. A distribution of 

ROIs volume. B Cumulative distribution of ROIs and MACs volumes.   
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Supplementary Figure 3. Average structural links’ weight connecting ROIs belonging 

to different MACs (global link weight, see Methods). The connectivity of a given MAC 

(specified on the top of the scatterplot) to all other MAC (shown on the x-axis, ordered 

according to increasing FirsT) is plotted. The vertical broken red line marks the time 

point of the considered MAC. Note that the scatterplot from top left to bottom right are 

ordered according to increasing FirsT.  
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Supplementary Figure 4. Average functional links’ weight connecting ROIs belonging 

to different MACs (global link weight, see Methods). The representation is the same as 

described in supplementary figure 3.  

 

Supplementary Figure 5. 90 Regions Parcellation for Transcriptome Projection. This 

custom parcellation scheme integrates multiple widely used anatomical atlases, 

comprising 68 cortical regions sourced from the established Desikan-Killiany atlas, 16 

standard subcortical regions extracted from the FreeSurfer segmentation, and 6 specific 

sub-regions including the cerebellum, brainstem, locus coeruleus, and dorsal raphe 

nucleus.  
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Supplementary Figure 6. Gene-set enrichment of genes with high spatial similarity 

with FirsT.  1,268 genes from the positive tail (6% of protein coding genes) were used to 

compute the overrepresentation analysis for different annotations: biological processes, 

cell components, cell types, and human diseases. The obtained results are similar to the 

ones obtained with the composite measures of FirsT and functional and structural 

connectivity. 

 

MAC # MAC name Atlas Reference 
1 Locus coeruleus  ascending arousal 

system atlas 
h"ps://pubmed.ncbi.nlm.nih.gov/22592840/ 

2 Medulla oblongata Freesurfer 
Brainstem atlas 

h"ps://pubmed.ncbi.nlm.nih.gov/25776214/ 

3 Midbrain Freesurfer 
Brainstem atlas 

h"ps://pubmed.ncbi.nlm.nih.gov/25776214/ 

4 Hypothalamus & 
olfactory 

AAL 3 h"ps://pubmed.ncbi.nlm.nih.gov/31521825/ 

5 Raphe nuclei ascending arousal 
system atlas 

h"ps://pubmed.ncbi.nlm.nih.gov/22592840/ 

6 Basal ganglia CIT168 subcorVcal 
atlas 

h"ps://pubmed.ncbi.nlm.nih.gov/29664465/ 
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7 cerebellum Freesurfer 
SegmentaVon 

surfer.nmr.mgh.harvard.edu 

8 Entorhinal Desikan-killiany h"ps://pubmed.ncbi.nlm.nih.gov/16530430/ 

9 Amygdala Freesurfer 
SegmentaVon 

surfer.nmr.mgh.harvard.edu 

10 Hippocampus Freesurfer 
SegmentaVon 

surfer.nmr.mgh.harvard.edu 

11 Posterior cingulum Desikan-killiany h"ps://pubmed.ncbi.nlm.nih.gov/16530430/ 
12 Parahipp & insula Desikan-killiany h"ps://pubmed.ncbi.nlm.nih.gov/16530430/ 
13 Anterior cingulate 

cortex 
Desikan-killiany h"ps://pubmed.ncbi.nlm.nih.gov/16530430/ 

14 Thalamus AAL 3 h"ps://pubmed.ncbi.nlm.nih.gov/31521825/ 
15 Frontal Cortex Desikan-killiany h"ps://pubmed.ncbi.nlm.nih.gov/16530430/ 
16 Parietal Cortex Desikan-killiany h"ps://pubmed.ncbi.nlm.nih.gov/16530430/ 

17 Temporal cortex Desikan-killiany h"ps://pubmed.ncbi.nlm.nih.gov/16530430/ 

18 Occipital cortex Desikan-killiany h"ps://pubmed.ncbi.nlm.nih.gov/16530430/ 

Supplementary Table 1. List of the 18 MACs, corresponding atlases used for 

segmentation and references. Note that in the Atlas column, same colours are used for 

same Atlases. 

Auxiliary Supplementary tables. 

The file “gene_correlations_rank_percentiles.xlsx” is the table reporting the 20787 

coding-genes with their correlation, rank and percentile in respect to structural and 

functional centrality, and to FirsT.  

The other .xlsx files are the tables referring to GWAS genes reported for the four brain 

disorders considered in this research.  Acronyms for diseases and file name are: EPI – 

epilepsy, ASD – autism spectrum disorder, PD, Parkinson’s disease, AD - Alzheimer’s 

disease, FC – functional centrality, SC – structural centrality, FirsT. The tables report the 

list of GWAS genes related to a given disease, with highest or lowest correlations 

calculated for FirsT, structural and functional centrality, specifically in the five extreme 

percentiles of the distributions(see fig. 5A distributions and vertical broken lines). Each 
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table is divided in two parts, the list of genes with highest positive (left side, horizontally 

highlighted in green on the top) and negative (right side, horizontally highlighted in cyan 

on the top ) correlations. In the correlation columns (horizontally highlighted in yellow 

on the top), correlation values, rank of correlation (out of 20787 genes) and percentile 

of correlation are reported. For simplicity, rank and percentile of positively and 

negatively correlated genes are calculated from the corresponding extremity of the 

distribution. In the relevance score columns (horizontally highlighted in orange on the 

top) Genecards data is considered when available, and accordingly relevance score 

values, rank (out of the total number of genes in the Genecards list) and percentiles (out 

of the relevance score distribution for the genes in the Genecards list) are reported.  
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