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Fig. S1 ADMIXTURE Cross-validation error 
Cross-validation error for the ADMIXTURE analysis in Fig. 1c. 

 

 
Fig. S2 ADMIXTURE analysis from K = 2 to K = 6. Related to Fig 1C 
Population names abbreviated as in Fig. 1. Higher Ks show substructure in sub-Saharan populations.  
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Fig. S3 Pairwise Fst values 
Darker colors indicate higher Fst values. These were calculated using the program VCFtools 1. Calculations 
were performed using all individuals for the chosen populations (top triangle) and also using the same 
number of individuals per population, 8 because of the threshold set by the 8 Mozabites (bottom triangle).  
 
 
 
 
 



 
 
Fig. S4 TreeMix analysis of Genetic Drift 
Genetic drift estimation for the different populations in the dataset calculated with TreeMix 2 accounting 
for 0 migration edges and with no outgroup. Population names abbreviated as in Fig. 1.   
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Fig. S5 Per-individual total length of runs of homozygosity in different length categories 
Boxplots indicate the distribution of the per-individual total length of runs of homozygosity in different 
populations. Points indicate outlier individuals. Dashed lines indicate a statistically significant t-test 
between Tunisian Imazighen and the other North African and Middle Eastern populations. Statistical 
significance is shown in the following way: *p-value < 0.05, **p-value < 0.01, ***p-value < 0.001. 
Population names abbreviated as in Fig. 1.   
 
 
 
 

 
 
Fig. S6 Per-individual average length of runs of homozygosity 
Boxplots indicate the distribution of the per-individual average length of runs of homozygosity in 
different populations. Points indicate outlier individuals Population names abbreviated as in Fig. 1.  
  



  
Fig. S7 Site frequency spectra of derived alleles in different GERP RS score categories 
For each population, 8 randomly selected individuals were used, and fixed sites were excluded. For 
Mozabites, the 8 individuals selected were all the available in our dataset. Plot title indicates the range of 
GERP RS scores of the variants included.  
  



 
Fig. S8 Site Frequency Spectra of derived alleles in different deleteriousness categories 
For each population, 8 randomly selected individuals were used, and fixed sites were excluded. For 
Mozabites, the 8 individuals selected were all the available in our dataset. Plot title indicates the range of 
(A)-(D) CADD scores and (E)-(G) PolyPhen scores of the variants included.  



 
 
Fig. S9 Proportion of deleterious variants classified by frequency-based categories with additional 
methods to assess deleteriousness 
(A) Includes variants with CADD scores higher than 10. (B) Includes variants labelled as Possibly 
Damaging or Probably Damaging in PolyPhen. The frequency-based categories are Low-Frequency (LF), 
including singletons and doubletons, and Common (COM), including frequencies higher than tripletons. 
Population included are only Tunisians. Error bars represent the 95% confidence intervals.  
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S10 Comparison of the per-individual number of derived alleles (Nalleles) and homozygous derived 
genotypes (Nhom) across populations for variants in different GERP RS score categories with the 
missense-synonymous filter 
Pairwise population ratios of the mean per-individual number of derived alleles and homozygous derived 
genotypes using only GERP RS score as functional filter. Plot title indicates the range of GERP RS scores 
of the variants included. For GERP < 2, only synonymous variants are included. For GERP ≥ 2, only 
missense variants are included. Error bars represent the 0.025 and 0.975 quantiles obtained by bootstrapping 
by site 1,000 times, dividing the exome data into 1,000 blocks and performing bootstrap resampling of 
blocks 1,000 times. Statistical significance is shown in the following way: *p-value < 0.05, **p-value < 
0.01, ***p-value < 0.001. To account for multiple testing errors, significance threshold was set to p < 0.001. 
Population names abbreviated as in Fig. 1.   
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Fig. S11 Comparison of the per-individual number of derived alleles (Nalleles) and homozygous 
derived genotypes (Nhom) across populations for variants in different deleteriousness categories 
Between-population ratios of the mean per-individual number of derived alleles and homozygous derived 
genotypes. Plot title indicates the range of (A) CADD scores and (B) PolyPhen scores of the variants 
included.  Error bars represent the 0.025 and 0.975 quantiles obtained by bootstrapping by site 1,000 times, 
dividing the exome data into 1,000 blocks and performing bootstrap resampling of blocks 1,000 times. 
Statistical significance is shown in the following way: *p-value < 0.05, **p-value < 0.01, ***p-value < 
0.001. Population names abbreviated as in Fig. 1.   
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Fig. S12 GERP RS score load 
GERP RS score load assuming a fully additive or a fully recessive model calculated with the load formula 
from Kimura et al 3 converting GERP RS scores into selection coefficients following the approach used by 
Henn et al 4 and Pedersen et al 5. Error bars represent the 0.025 and 0.975 quantiles obtained by 
bootstrapping by site 1,000 times, dividing the exome data into 1,000 blocks and performing bootstrap 
resampling of blocks 1,000 times. Population names abbreviated as in Fig. 1.   
  



 
 

Fig. S13 Ratio of missense 2 ≤ GERP RS score < 4 to synonymous homozygous sites inside and outside 
ROHs 
Boxplots indicate the distribution of the per-individual ratio of missense homozygous sites with 2 ≤ GERP 
RS scores < 4 to synonymous homozygous sites in four different regions of the exome (left to right): inside 
all ROH regions, inside ROHs 1-2.5 Mb long, inside ROHs 2.5-5 Mb long, inside ROHs >5 Mb long and 
outside ROH regions. Statistical significance is shown in the following way: *p-value < 0.05, **p-value < 
0.01, ***p-value < 0.001, ****p-value < 0.0001. Population names abbreviated as in Fig. 1. 
  



 
 
Fig. S14 Ratio of missense 4 ≤ GERP RS score < 6 to synonymous homozygous sites inside and outside 
ROHs 
Boxplots indicate the distribution of the per-individual ratio of missense homozygous sites with 4 ≤ GERP 
RS scores < 6 to synonymous homozygous sites in four different regions of the exome (left to right): inside 
all ROH regions, inside ROHs 1-2.5 Mb long, inside ROHs 2.5-5 Mb long, inside ROHs >5 Mb long and 
outside ROH regions. Statistical significance is shown in the following way: *p-value < 0.05, **p-value < 
0.01, ***p-value < 0.001, ****p-value < 0.0001. Population names abbreviated as in Fig. 1. 
  



 
 

 
Fig. S15 Ratio of missense GERP RS score ≥ 6 to synonymous homozygous sites inside and outside 
ROHs 
Boxplots indicate the distribution of the per-individual ratio of missense homozygous sites with GERP RS 
scores ≥ 6 to synonymous homozygous sites in four different regions of the exome (left to right): inside all 
ROH regions, inside ROHs 1-2.5 Mb long, inside ROHs 2.5-5 Mb long, inside ROHs >5 Mb long and 
outside ROH regions. Statistical significance is shown in the following way: *p-value < 0.05, **p-value < 
0.01, ***p-value < 0.001, ****p-value < 0.0001. Population names abbreviated as in Fig. 1. 
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