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A. Supplementary figures 

i. Sequence coverage 

We computed the overall analyses for three levels of sequence coverage: low, medium, and 

high with respectively 20%, 50%, or 80% of coverage of the consensus coding sequence 

(CCDS). For the core analyses of the paper, we focused on the genes with a medium 

coverage in Homo sapiens (hg19), Neanderthal (altai), Denisovan, and Pan troglodytes 

(panTro4). 

 

Figure S1 Quality check for the three levels of sequence coverage: low, medium, and high 

corresponding respectively to a coverage of the consensus coding sequence of at least 20%, 
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50%, and 80%. Number of protein coding genes are calculated for either each taxon alone 

(a) or with all the taxa between Homo sapiens and the one considered (b). 

 

ii. Validation of dN/dS values 

We compared our systematic calculation of dN, dS, and dN/dS ratio with data recently 

published for primates1. Biswas and colleagues (2016) quantified the changes between Homo 

sapiens and two great apes: Pan troglodytes and Pongo abelii. Figure S2 summarizes all the 

correlations between those published results and ours.  

 

Figure S2 Comparison between dN/dS values obtained in the current study and in the recently 

published paper by Biswas and colleagues (2016). Panels (a), (b), and (c) are respectively for 

low, medium, and high coverage of the CCDS used in the current study.  
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iii. Highly expressed genes vs. tissue specific genes 

For identifying genes specifically transcribed in a given tissue, we computed a Z-score across 

all the tissues. We also computed global specificity index Tau for each gene following the 

methods from Kryuchkova-Mostacci and Robinson-Rechavi (2016)2. Figure S3 illustrates the 

relation between specificity and level of expression for the human brain. Note how genes 

with high expression level are not necessarily specific to this tissue. In our study, we used the 

genes with expression specificity higher than 2 standard deviation (SD) as specific to the 

tissue.   
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Figure S3 Illustration of the framework used in the paper to select genes specific of a given 

tissue, here the brain. Notice how the level of specific expression is not necessarily high. 

iv. Distribution of dN/dS 

 

Figure S4 Normalized distribution of log-normalized dN/dS values for Homo sapiens 

compared to the common primate ancestor sequence. (a) Three class Gaussian Mixture 

Model fitted on all the proteins of the genome. (b) Comparison between the most 

conserved and the most divergent tissues, i.e. the brain and the testis. Whole genome is 

represented by the black line.  
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v. Body map replication with Genotype-Tissue Expression (GTEx) dataset 

 

Figure S5 Replication of the body map panel (d) in Figure 1 with the Genotype-Tissue 

Expression (GTEx) project, a RNAseq dataset for the scientific community to study the 

relationship between genetic variation and gene expression in human tissues3. 
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vi. Comparison of ωGC in different genes sets related to synaptic functions 

 

Figure S6 Funnel plots summarizing the evolution of protein-coding genes related to 

synaptic functions (same as in Fig. 2b). Horizontal dash line stands for the Bonferroni 

threshold. Stars indicate set of genes passing statistically significance for multiple 

comparison correction with a bootstrap. 
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vii. SEA Analysis for most conserved genes 

 

Figure S7 Specific Expression Analysis (SEA) across brain regions and development of the 

most conserved genes in Homo Sapiens. Varying stringencies for enrichment in Specificity 

Index thresholds (pSI) are represented by the size of the hexagons going from least specific 

lists (outer hexagons) to most specific (center). 
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viii. Single cell in human cortex 

 

Figure S8 Funnel plots summarizing the evolution of protein-coding genes related to cell 

types in the adult cortex in humans4. Horizontal dash line stands for the Bonferroni 

threshold. 

 



Supplementary Data 

 11 

ix. Example of Neurovault genes-MRI correlations 

 

Figure S9 Illustration of the NeuroVault analysis for the gene FAM149A and a fMRI study 

about response inhibition5 part of the NeuroVault dataset (averaged slope across donors = 

0.0278344; t=3.35248, p=0.02). More details about the method in Gorgolewski and 

colleagues6. 
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x. Funnel plots for introgression across tissues 

 

Figure S10 Funnel plot summarizing the introgression of protein-coding genes specifically 

expressed in different tissues of the human body. Horizontal dash line stands for the 

Bonferroni threshold. Stars indicate set of genes passing statistically significance for multiple 

comparison correction with a bootstrap taking into account GC12 content and length of the 

coding sequence.  
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xi. Funnel plots for introgression across brain substructures 

 

Figure S11 Funnel plot summarizing the introgression of protein-coding genes specifically 

expressed in different brain substructures. Horizontal dash line stands for the Bonferroni 

threshold. Stars indicate set of genes passing statistically significance for multiple 

comparison correction with a bootstrap taking into account GC12 content and length of the 

coding sequence. 
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xii. Funnel plots for introgression across synaptic functions 

 

Figure S12 Funnel plot summarizing the introgression of protein-coding protein-coding 

genes related to synaptic functions. Horizontal dash line stands for the Bonferroni 

threshold. Stars indicate set of genes passing statistically significance for multiple 

comparison correction with a bootstrap taking into account GC12 content and length of the 

coding sequence. 
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