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Figure S1. Relationship between Sequence Constraint and Ancestry 
 
The ratio of heterozygous to homozygous variants for each indicated ancestry is shown stratified by the 
GERP RS score. Higher RS scores indicate stronger evolutionary constraint. 
 
 



 
 

 
 

Figure S2. Admixture Analysis and Reference Panel Choice 
 
Admixture deconvolution with PCAdmix requires a phased reference panel. For this study, we used a set 
of 10 trios sampled from each source population, including Yoruba from Ibadan (YRI), European-
Americans from Utah (CEU), and a combined sample of Native American groups from Mexico. The 
analysis was performed using ADMIXTURE46 with 352,095 SNPs common to all reference panels, 
including genotype data from Mao et al.47. ASW and MXL individuals with genome sequence data 
available are indicated. 
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Figure S3. Distribution of Inferred TMRCA 
 
The distribution of inferred TMRCA calculated in 10 kb windows scaled using chimpanzee divergence are 
shown for (A) ASW and (B) PUR individuals 
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Figure S4. Demographic History Inferred with PSMC 
 
PSMC results are shown for each individual separately for each population (A) and for each inferred 
ancestry following admixture deconvolution (B). 
 



 
 
Figure S5. Residuals from Models of PolyPhen Counts 
 
Z score residuals are shown for models of PolyPhen counts that consider pairwise interactions between 
PolyPhen status, zygosity category, and ancestry for the studied populations (A and B) and for the 
deconvolved ancestries of admixed individuals (C and D). Analysis was limited to those samples 
sequenced by Complete Genomics. This significant residuals observed in each case demonstrate the 
necessity of the PolyPhen*Catetogry*Ancestry interaction term. 
 



 

 

 

 
Figure S6. Distribution of Counts for PolyPhen Categories 
 
Autosomal variant counts are reported for each population for each PolyPhen prediction and zygosity 
category. Analysis was limited to those samples sequenced by Complete Genomics. 
 

 

 

 

 

 

 

 

 

 

 

 



Table S1. Genotype Concordance 

 

Genotype concordance is given for subset of samples sequenced by Complete Genomics (A) and SOLiD 
(B) relative to genotypes from the HapMap Project Phase 3. 



Table S2. Sequence Diversity Summary  
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(A) All samples were sequenced by Complete Genomics. Novel SNPs were determined relative to 
variants discovered by the 1000 Genomes low-coverage sequencing pilot, limited to genomic positions 
interrogated by the project.  



(B) Sequence variation was recalculated based on the assignment of each genome into diploid source 
population classifications as indicated. Only individuals having at least 1 MB of each assigned ancestry 
are included. Only samples sequenced using Complete Genomics technology are shown.  

(C) Diversity statistics obtained for NA19836 and NA19730, sequenced using the SOLiD technology. 

 

Table S3. Ancestry Assignment Proportions 

 

The fraction of the genome of each sample assigned to each ancestral category is listed.  Assignment was 
performed using a 0.9 posterior-probability threshold obtained from the forward-backward algorithm in 
PCAdmix. 
 
 
 
 
Table S4. Log-Likelihood and Akaike Information Criteria Results for Model Comparison 
 

 
 
 
 
 
 
 
 
 
 



Table S5. Model Coefficients for Individual Sample Analysis by Population 



 
 
 
 
 
 
 
 



Table S6. Model Coefficients for Individual Sample Analysis by Deconvolved Ancestry 
 



 
 
 
 



Table S7. Model Coefficients for Individual Sample Analysis by Deconvolved Ancestry with 
Population of Origin Effect on Heterozygosity 
 



 
 
 
 
 



Table S8. Model Coefficients for Individual Sample Analysis by Deconvolved Ancestry with 
Individual Level Terms for Population of Origin Effect on Heterozygosity  
 



 



Appendix SA: Assessment of PCAdmix Assignment Accuracy 
 
We assessed the accuracy of ancestral assignments from PCAdmix using a simulation strategy to 
construct synthetic admixed genomes. These genomes were then analyzed using the PCAdmix ancestry 
deconvolution pipeline. To create simulated admixed samples, we first simulated ancestry tracks 
following a forward-time Markovian process. To assess performance over a range of ancestry 
proportions, we simulated tracks for an African-American like population (having 80% African, 19.5% 
European, and 0.5% Native American ancestry) and a Mexican-like population (having 1% African, 39% 
European, and 60% Native American ancestry). We created simulations for both sets for 8 generations 
and 15 generations of admixture. 
 
A key aspect of PCAdmix inference is the use of phased haplotypes. For our simulations, we employed a 
leave-one-out strategy. For each simulated admixed individual, we randomly selected one of the 20 
samples from each population in the reference panel to serve as a donor. Appropriate haplotypes were 
then copied from the three donors to create the simulated admixed sample. Local ancestry was then 
inferred for this synthetic sample using the remaining 19 individuals from each population in the 
reference panel (Figure 1). This procedure was repeated to analyze 40 simulated individuals for each 
analysis. In each case, assignment was determined in 100-SNP windows using a posterior probability 
threshold of 0.9, the same settings as used in other analyses. 
 

 

Figure SA1. Strategy for Performing Inference on Simulated Individuals 
 
We find a high degree of concordance with the simulated results (Tables 1 and 2). For example, in the 8-
generation ASW simulation, 90.4% of the genome that is truly European in origin is correctly assigned, 
conversely 96.3% of the genome assigned as European is actually European in origin (Table 4). 
 
 
Table SA1. Inference Accuracy for 40 Samples Simulated after 8 Generations of Admixture 
 

 



Table SA2. Inference Accuracy for 40 Samples Simulated after 15 Generations of Admixture 
 

 

To assess the effect of reference panel on population inference, we conducted an additional simulation 
using TSI and LWK to construct simulated genomes while performing inference using CEU and YRI 
(Figure 2). This results in a modest drop in assignment accuracy. 
 

 

Figure SA2. Inference Strategy Using TSI and LWK to Simulate Admixed Genomes 

 

 

Table SA3. Inference Accuracy for 15 Generations with TSI or LWK 

 



Table SA4. Summary of Ancestry Assignment Accuracy  
 

 

This table represents a summary of the results represented in Tables 1-3. 
 
As a final analysis, we performed local ancestry deconvolution on samples from the TSI and LWK 
populations, two groups without expected admixture from continentally distinct populations. We find that 
less than 2% of their genomes are assigned an incorrect continent of ancestry. 
 

Table SA5. PCAdmix Results for TSI and LWK Individuals 

 



Appendix SB: Statistical Description of the GLM Model 
 
We first consider the case where counts in individuals from a given population are pooled, and where we 
do not have information about the local ancestry in the genome. The fully saturated model, assuming a 
logarithmic link function for a Poisson distribution, is then: 

 
 

 
where the  represent fitting parameters in the model subject to the usual constraints 

 
when either A=ASW, Z=heterozygous, or P=benign. If the 

populations have had the same demographic history as the reference genome and polymorphisms are 
neutral, only  and  would significantly depart from zero. (For example, we’d expect two 
heterozygous sites for every homozygous nonreference site if the individual and the reference genome 
were drawn from the same population).  Differences in effective population size would lead to 
significant  (i.e., consistently more variation in some genomes than other) and other differences in 
demographic history, such as recent growth, may lead to significant values for  (i.e., proportionally 
more homozygous variants in genomes from some populations vs. others). To understand the effect of 
selection on this model, imagine that all populations are identical and that we have two classes of 
functional alleles with different selective coefficients. Since selection would keep deleterious alleles at 
lower frequencies, we expect a significant interaction term  regardless of demographic history. The 
term 

 

βAP  represents the fact that populations may bear different levels of deleterious-to-neutral 
polymorphisms, for example because of differences in effective population sizes. A natural question is 
then whether linear and pairwise interaction terms will be sufficient to describe the interplay of 
demography and selection.  In other words, a population having experienced a bottleneck is expected to 
display both proportionally more homozygous nonreference variants, and an increased proportion of 
deleterious variants. Is the proportion of homozygous deleterious variants in that population simply a 
product of these two effects?  
 This model can be fited to either individual level data or to pooled data across individuals, and 
can be easily modified to account for diverse covariates. When applying this model to an admixed 
genome I, with ancestry proportion 

 

pAI  from ancestry A, we expect that each diploid ancestry contributes 
in proportion to the fraction of the genome it covers: 

 

CountsIAZP = pAICountsAZP  , with  the 
expected genome-wide counts for a genome of uniform ancestry A. Using , this should be 
easily accounted for by adding an individual-by-diploid ancestry term to our model: 

 
, 

 
(where ancestry A is now drawn from Eur/Eur, Eur/Nam, Afr/Eur, Nam/Nam, Afr/Nam, Afr/Afr, and I is 
an individual label). In practice, we optimize with the other parameters to account for possible 
differences in the ancestral populations. 
 We find that many of the  are highly significant via comparisons of log-likelihood or using 
the Akaike Information Criteria (AIC), regardless of whether we analyze admixed or nonadmixed 
genomes (Figure 7, Figure S5, Tables S4–S6). This is illustrated in Figure S6, which shows more 
Probably Damaging homozygous mutations in the Out-of-Africa populations vs. the African populations 
beyond that predicted by the overall higher levels of variation in African genomes. Mathematically, this is 
seen in the coefficients of the regression model and AIC comparison of models. For Z="Homozygous", 
P="Probably damaging", we find significant coefficients for different values of A: CEU (  = 0.3031; 
p < 1e-9), CHB (  = 0.2809; p < 5e-8), GIH ( =0.2309, p <10e-6) JPT (  = 0.183, 
p<0.000354) or TSI ( =0.257, p < 8e-7) indicating that these ancestries increase the odds of being in a 
homozygous probably damaging state with respect to ASW ancestry and above that which would be 



predicted from ancestry, zygosity, or PolyPhen alone (or their pairwise interactions). Similarly, in the 
admixed genomes, we find that the odds of being in a Z=homozygous and P=probably damaging state are 
higher for European ancestry (  = 0.3422, p < 2.49e-07) and Native American ancestry increases the 
odds (  = 0.6786, p < 7.15e-06) compared to the African ancestry. Segments of joint European/Native 
admixed ancestry also increase the relative proportion of homozygous probably damaging counts 
( =0.3854, p = 5.17e-06), although a significant effect is not observed for African/European and 
African/Native American. Model comparison using log-likelihood ratio tests or AIC (Table S4) always 
favor the model where the degree of homozygosity varies across PolyPhen categories in an ancestry-
specific manner (i.e., there is a significant nonzero ) with an improvement in AIC of 30.8 for the 
comparison of the admixed genomes with ancestry deconvolution and a gain of over 150 for all genomes 
combined. These observations emphasize the intricate interaction of demography and selection in the 
generation of world-wide patterns of genomic diversity. 
 
 


