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Main text

The burden imposed by the malaria (MIM:611162) parasite Plasmodium falciparum on children worldwide is paramount, with hundreds of thousands of deaths per year. As a consequence, malaria is probably among the strongest, and the most documented, selective pressure imposed by an infectious agent on the human population. In this context, balancing selection at the -globin gene HBB (MIM:141900), owing to the heterozygote advantage afforded by the β S sickle (MIM: 603903) mutation in malaria-endemic regions (i.e., the "Haldane malaria hypothesis"), [START_REF] Allison | Protection afforded by sickle-cell trait against subtertian malareal infection[END_REF][START_REF] Allison | The sickle-cell and haemoglobin C genes in some African populations[END_REF][START_REF] Haldane | Disease and Evolution[END_REF] is the most iconic case of natural selection maintaining a deleterious mutation at high frequency in humans. While β S /β S homozygotes develop sicklecell disease, an often-fatal anemia caused by red-cell deformities, heterozygotes benefit from higher protectionof about an order of magnitudeagainst life-threatening forms of malaria. [START_REF] Ackerman | A comparison of case-control and family-based association methods: the example of sickle-cell and malaria[END_REF][START_REF] Hill | Common west African HLA antigens are associated with protection from severe malaria[END_REF][START_REF] Kwiatkowski | How malaria has affected the human genome and what human genetics can teach us about malaria[END_REF] The evolutionary history of the β S mutation has been the object of intense research over the last decades; the study of this mutation can provide insight into the observed disparities in malaria susceptibility across populations and, more generally, into the history of human malaria. It has been hypothesized that malaria developed with slash-and-burn agriculture in central Africa, as the current geographic distribution of β S correlates with the dependence of populations on agriculture. [START_REF] Livingstone | Anthropological Implications of Sickle Cell Gene Distribution in West Africa[END_REF][START_REF] Wiesenfeld | Sickle-cell trait in human biological and cultural evolution. Development of agriculture causing increased malaria is bound to gene-pool changes causing malaria reduction[END_REF] Two exclusive models have been proposed in this regard; the multicentric model, which assumes recent, independent mutational events [START_REF] Wiesenfeld | Sickle-cell trait in human biological and cultural evolution. Development of agriculture causing increased malaria is bound to gene-pool changes causing malaria reduction[END_REF][START_REF] Chebloune | Structural-Analysis of the 5' Flanking Region of the Beta-Globin Gene in African Sickle-Cell Anemia Patients -Further Evidence for 3 Origins of the Sickle-Cell Mutation in Africa[END_REF][START_REF] Currat | Molecular analysis of the beta-globin gene cluster in the Niokholo Mandenka population reveals a recent origin of the beta(S) Senegal mutation[END_REF][START_REF] Kurnit | Evolution of Sickle Variant Gene[END_REF][START_REF] Mears | Sickle Gene -Its Origin and Diffusion from West-Africa[END_REF][START_REF] Pagnier | Evidence for the multicentric origin of the sickle cell hemoglobin gene in Africa[END_REF] occurring concomitantly with the emergence of agriculture ~3,000-5,000 years ago (ya), [START_REF] Phillipson | African Archaeology[END_REF] and the unicentric model, which supports a more ancient, unique origin of the β S allele. [START_REF] Flint | Why Are Some Genetic-Diseases Common -Distinguishing Selection from Other Processes by Molecular Analysis of Globin Gene Variants[END_REF][START_REF] Solomon | Evolution of Sickle Variant Gene[END_REF][START_REF] Stine | The evolution of two west African populations[END_REF] A recent, comprehensive analysis of whole-genome sequence data for 156 β S carriers from agriculturalist populations of the 1000 Genomes Project, the African Genome Variation Project, and Qatar has supported a unique origin of the β S allele ~7,300 ya in Africa (95% credible interval: 3,400-11,100 years). [START_REF] Shriner | Whole-Genome-Sequence-Based Haplotypes Reveal Single Origin of the Sickle Allele during the Holocene Wet Phase[END_REF] However, this age was estimated using neutral (without selection) ancestral recombination graphs, [START_REF] Rasmussen | Genome-wide inference of ancestral recombination graphs[END_REF] while β S is known to have evolved under balancing selection. Indeed, in the absence of any heterozygote advantage, the β S mutation should be purged almost immediately from the population because of its strong deleterious effect at the homozygous state. [START_REF] Shriner | Whole-Genome-Sequence-Based Haplotypes Reveal Single Origin of the Sickle Allele during the Holocene Wet Phase[END_REF] Furthermore, most studies have focused on the history of β S among agriculturalist populations only. Defining the geographic distribution and age of the β S mutation in rainforest hunter-gatherers [START_REF] Cavalli-Sforza | African pygmies[END_REF] may thus provide new insights into the history and epidemiology of malaria in sub-Saharan Africa.

In the present study, we explored the evolutionary history of β S in populations of agriculturalists (AGR) and rainforest hunter-gatherers (RHG), by explicitly considering population structure, demography and overdominance in our analyses. We sequenced the HBB gene (Figure S1A) in 423 individuals from seven AGR and six RHG populations (Table 1). Informed consent was obtained from all participants and the study was approved by the Institut Pasteur (IRB n° 2011-54/IRB/8). To investigate the history of the β S mutation (rs334) in a genome-wide context, we merged our β S genotypes with 332,550 available SNP genotypes obtained for 479 individuals, including the 423 sequenced individuals [START_REF] Li | Worldwide human relationships inferred from genome-wide patterns of variation[END_REF][START_REF] Patin | Dispersals and genetic adaptation of Bantu-speaking populations in Africa and North America[END_REF][START_REF] Patin | The impact of agricultural emergence on the genetic history of African rainforest hunter-gatherers and agriculturalists[END_REF] and 56 unrelated Yoruba from HapMap [START_REF] Frazer | A second generation human haplotype map of over 3.1 million SNPs[END_REF] in whom the β S mutation was genotyped (Supplemental Methods).

The β S mutation was, as expected, widely distributed across sub-Saharan Africans (Table 1 and Figure S1B), at frequencies that ranged from 0% (Batwa RHG and Bakoya RHG) to 15% (Mandenka AGR and Mbuti RHG). [START_REF] Shriner | Whole-Genome-Sequence-Based Haplotypes Reveal Single Origin of the Sickle Allele during the Holocene Wet Phase[END_REF][START_REF] Cavalli-Sforza | African pygmies[END_REF] When merging the different subpopulations according to their lifestyle, to minimize the impact of local drift and low sample sizes, the frequencies of β S were remarkably similar: 9% in AGR and 7% in RHG, with the degree of population differentiation at rs334 being slightly, although non-significantly, lower than genome-wide expectations (FST 0 vs. 0.016; Figure S2). Although such merged frequency values depend on the populations included in the analysis, these observations suggest that malaria may have exerted selective pressures of comparable intensities in AGR and RHG populations. Under the Haldane hypothesis, similar exposure to malaria results in similar β S equilibrium frequencies and thus diminished FST (shared overdominance). [START_REF] Brandt | The Effect of Balancing Selection on Population Differentiation: A Study with HLA Genes[END_REF][START_REF] Schierup | The effect of subdivision on variation at multi-allelic loci under balancing selection[END_REF] To determine the time needed for β S to reach equilibrium frequencies, we simulated the frequency trajectory of this allele with the forward-in-time simulator SLiM, [START_REF] Haller | SLiM 2: Flexible, Interactive Forward Genetic Simulations[END_REF] assuming a relative fitness of each genotype 𝑤 𝛽 𝐴 𝛽 𝐴 = 1, 𝑤 𝛽 𝐴 𝛽 𝑆 = 1 + 𝑠 and 𝑤 𝛽 𝑆 𝛽 𝑆 = 1 -𝑙. Under overdominance (𝑠 > 0 and 𝑙 > 0), the equilibrium frequency depends only on the ratio ℎ = 𝑠 𝑙 ⁄ (e.g.,

𝑝 𝑒𝑞 = 1 -(1 + ℎ) (1 + 2ℎ)
⁄ in an infinite size population, leading 𝑝 𝑒𝑞 ≅ 𝑠 𝑙 ⁄ when 𝑝 𝑒𝑞 is small). We found that equilibrium frequencies similar to those observed in the AGR or RHG dataset (~8%) can be indeed achieved in a very short-time period (e.g., < 2,800 years assuming a generation time of 28 years [START_REF] Shriner | Whole-Genome-Sequence-Based Haplotypes Reveal Single Origin of the Sickle Allele during the Holocene Wet Phase[END_REF][START_REF] Fenner | Cross-cultural estimation of the human generation interval for use in genetics-based population divergence studies[END_REF] and depending on the parameter l, Figure S3). These simulations suggest that, if β S occurred earlier than ~2,800 years, its current frequency, which has already reached an equilibrium state depending on the 𝑠 𝑙 ⁄ value, cannot be used to estimate its age. We thus reasoned that the age of β S could be estimated using the long-range conservation of its associated haplotypes. If β S has recently reached its equilibrium frequency, one would expect unusually long haplotypes associated with β S , a pattern similar to that expected after an event of recent positive selection. [START_REF] Voight | A map of recent positive selection in the human genome[END_REF] β S haplotypes will then be shortened by recombination as a function of the equilibrium state duration, which can be very long, e.g., HLA haplotypes have been maintained for millions of years. [START_REF] Leffler | Multiple Instances of Ancient Balancing Selection Shared Between Humans and Chimpanzees[END_REF] To test this prediction, we simulated the conservation of haplotypes carrying an overdominant mutation that occurred at different time depths, uniformly distributed until 100,000 ya (i.e., Plasmodium falciparum may have existed for 100,000 years in Africa). [START_REF] Kwiatkowski | How malaria has affected the human genome and what human genetics can teach us about malaria[END_REF] We assumed a single origin of β S in the AGR or in the RHG lineages (Figure 1A,B), and set ℎ = 0.1, to simulate equilibrium frequencies equal to 𝑝 𝑒𝑞 = 0.083 in each (close to the ~8% observed in AGR and RHG). Given that child mortality of β S /β S homozygotes has been reported to range between 50% and 90%, [START_REF] Grosse | Sickle cell disease in Africa: a neglected cause of early childhood mortality[END_REF] we considered high recessive lethality (𝑙 = 0.8 ) as previously assumed. [START_REF] Shriner | Whole-Genome-Sequence-Based Haplotypes Reveal Single Origin of the Sickle Allele during the Holocene Wet Phase[END_REF] We simulated large DNA regions containing β S , using the pedigreebased recombination rate of 2.710 -8 per generation per site observed in the HBB region. [START_REF] Matise | A second-generation combined linkage physical map of the human genome[END_REF] We also simulated the population structure and specific demographic parameters we recently inferred for these populations, [START_REF] Lopez | The demographic history and mutational load of African hunter-gatherers and farmers[END_REF] numbers of sampled individuals in the last generation in accordance with population sample sizes, and matched the numbers of simulated SNPs and the allele frequency spectrum to genome-wide observations. The long-range conservation of β S haplotypes was assessed after merging samples according to their AGR and RHG lifestyle (Figure 1A-B), to avoid unwanted noises due to low sample sizes, and using four haplotypebased statistics -iHS, [START_REF] Voight | A map of recent positive selection in the human genome[END_REF] DIND, [START_REF] Barreiro | Evolutionary dynamics of human Toll-like receptors and their different contributions to host defense[END_REF] ΔiHH, [START_REF] Grossman | A composite of multiple signals distinguishes causal variants in regions of positive selection[END_REF] and nSL [START_REF] Ferrer-Admetlla | On Detecting Incomplete Soft or Hard Selective Sweeps Using Haplotype Structure[END_REF] that were computed using 100kb and 500kb windows around β S (Supplemental Methods).

Our simulations clearly showed that haplotypes containing a β S mutation of recent origin tend to be more conserved than haplotypes at similar frequencies evolving under neutrality, as attested by the markedly negative values of haplotype-based statistics (Figures 2 andS4). The monotonic relationship between mutation age and haplotype-based statistics indicated that these metrics are informative to estimate the age of an overdominant β S mutation. We then assessed the long-range conservation of β S haplotypes on our empirical data (Tables 1 andS1), by first computing the haplotype-based statistics in each population separately. We found genome-wide significant signals of selection in some AGR groups, as previously shown, [START_REF] Frazer | A second generation human haplotype map of over 3.1 million SNPs[END_REF][START_REF] Liu | Detecting and characterizing genomic signatures of positive selection in global populations[END_REF][START_REF] Sabeti | Positive natural selection in the human lineage[END_REF] but also in several RHG populations (P<0.01, Figure 3, Table 1). Consistent with our simulations, these results indicate rapid increases in frequency that are not compatible with neutral expectations. Furthermore, they reveal that recent balancing selection has targeted the β S mutation in both AGR and RHG, highlighting the need to explicitly consider this selective regime in our age estimations.

To estimate the age of β S , we next computed the haplotype-based statistics by merging population samples depending on their lifestyle, as we did in our simulations. We found more negative values for RHG than for AGR (Table 1), a difference that could reflect a more recent age of β S in RHG (Figure 2) and/or varying population sub-structure, which may have differentially affected the AGR and RHG haplotype-based statistics. However, our simulation-based approach considers population sub-structure, since the model used presented an excellent fit to the genome-wide levels of population differentiation (FST) observed within and between AGR and RHG lineages. [START_REF] Lopez | The demographic history and mutational load of African hunter-gatherers and farmers[END_REF] Simulated ages ranging from the present to ~15,000 and ~60,000 ya generated haplotype-based statistics that are compatible with those observed in the RHG and AGR data, respectively, thus indicating a more recent β S age in RHG (Figure 2).

Because haplotype-based statistics contain no information on the origin of β S , we used the sequence-based data of the HBB gene (Table S2) to test whether the β S allele in RHG was a new, independent mutation or the same than that present in AGR. Using simulations, we found that a single mutational origin of β S , in AGR or in RHG, better fits our data (P<0.011, Supplemental Methods, Figure S5). We then considered that β S could have occurred in AGR or in RHG and estimated its age independently in the two groups, using an ABC framework [START_REF] Beaumont | Approximate Bayesian computation in population genetics[END_REF] and the previous simulations (Figure 2). We used, as ABC summary statistics, the four haplotype-based metrics as well as the current β S frequency and 𝜃 𝜋 computed around β S , to build posterior distributions from simulations that well match the observed β S frequency and associated genetic diversity. Our simulations well reproduced the empirical data both in terms of β S frequencies and haplotype-based statistics (Figures S6 andS7). The estimation accuracy was found to be higher for young mutations, as expected, and similar for the three ABC methods (Figures S8-10). Because of the very similar posterior distributions obtained across methods (Figure S9), we summarized our results by combining them into a single posterior distribution (Supplemental Methods) without any loss of accuracy, e.g., the 90% credible intervals (CIs) computed from the combined posteriors contained the true values for ~90% of the simulations, as expected (Figures S8 andS10).

Our mean estimates indicate that the β S mutation occurred very recently in RHG, ~3,800 ya (e.g., 3,200 with 95% CI: [1,500-6,600 ya] using 500kb windows), and ~22,000 ya in AGR (e.g., 23,900 with 95% CI: [10,600-78,700 ya] using 500kb windows; see Figure 4A for all individual estimates, and Figures S11A-C andS12A-C). These estimations further support a single occurrence of β S in the ancestors of agriculturalists, as proposed by the unicentric model [START_REF] Shriner | Whole-Genome-Sequence-Based Haplotypes Reveal Single Origin of the Sickle Allele during the Holocene Wet Phase[END_REF] and investigated here using our resequencing data (P<0.002, Figure S13). The same estimates were obtained using western AGR and RHG individuals only, confirming that population subdivision did not alter our results (Figures S11D-E andS12D-E). Our results collectively support a model where the β S mutation appeared only once in the ancestors of present-day AGR populations and was later introgressed into RHG groups through gene flow.

Finally, we sought to re-estimate the age of β S with no prior information on homozygote lethality and assuming the retained single origin model. We set l uniformly distributed between 𝑙 = 0 (𝑤 𝛽 𝑆 𝛽 𝑆 = 1) and 𝑙 = 1 (𝑤 due to increased gene flow (migration rate from AGR to RHG increased for two orders of magnitude 10,000 ya). [START_REF] Lopez | The demographic history and mutational load of African hunter-gatherers and farmers[END_REF] Although the accuracy of demographic models inferred from genetic data is still a matter of debate [START_REF] Lapierre | Accuracy of Demographic Inferences from the Site Frequency Spectrum: The Case of the Yoruba Population[END_REF] , our estimates of a more recent age of β S in RHG appear to be robust to demography; we found that β S occurred ~9,300 ya in RHG and ~19,000 ya in AGR when swapping empirical data and simulated demography (i.e., analyzing the RHG data using a "wrong" AGR demographic model and inversely). Our β S estimates in AGR are indeed older than those recently obtained by Shriner and Rotimi, [START_REF] Shriner | Whole-Genome-Sequence-Based Haplotypes Reveal Single Origin of the Sickle Allele during the Holocene Wet Phase[END_REF] and even older when considering their recombination rate of 1.510 -8 (~37,600 years, see Figure S18). This suggests that the use of neutral ancestral recombination graphs, known to be sensitive to large inflations of time to the more recent common ancestor due to long-term balancing selection, [START_REF] Rasmussen | Genome-wide inference of ancestral recombination graphs[END_REF] recently, in accordance with the increase in migration rates between the two groups during the last 10,000 years. [START_REF] Lopez | The demographic history and mutational load of African hunter-gatherers and farmers[END_REF] The frequency of β S in RHG, and its associated long haplotypes, are unlikely to result from neutral, recent gene flow from AGR populations (i.e., the last hundreds of years), as RHG groups with the highest β S frequencies, i.e., the Baka and the Mbuti, present the lowest AGR ancestry proportions due to very recent and limited episodes of admixture. [START_REF] Patin | The impact of agricultural emergence on the genetic history of African rainforest hunter-gatherers and agriculturalists[END_REF] Our findings suggest instead an increased β S heterozygote advantage in RHG, due to an exposure to malaria that has been high enough to prevent the loss of β S and to drive its frequency close to 8% in the past few thousands of years.

Collectively, our results support previous evidence in favor of an early occurrence of human malaria and substantial selective pressures predating the emergence of agriculture in Africa; [START_REF] Shriner | Whole-Genome-Sequence-Based Haplotypes Reveal Single Origin of the Sickle Allele during the Holocene Wet Phase[END_REF] i.e., the expansion of the highly anthropophilic malaria vector Anopheles gambiae [START_REF] Crawford | The Demographic Histories of the M and S Molecular Forms of Anopheles gambiae s.s[END_REF] and the emergence of Plasmodium falciparum [START_REF] Otto | Genomes of all known members of a Plasmodium subgenus reveal paths to virulent human malaria[END_REF] during the late Pleistocene. Importantly, our study extends this knowledge to the view that the ancestors of present-day agriculturalists have been highly exposed to malaria prior to those of rainforest hunter-gatherers, suggesting different ecological habitats and/or population densities for these groups. Consistently with this model, the genetic diversity of present-day agriculturalists is compatible with population growth 16,000 to 22,000 ya while rainforest hunter-gatherers are known to live as small mobile groups, [START_REF] Patin | The impact of agricultural emergence on the genetic history of African rainforest hunter-gatherers and agriculturalists[END_REF][START_REF] Patin | Inferring the demographic history of African farmers and pygmy hunter-gatherers using a multilocus resequencing data set[END_REF] and increased population densities favor malaria transmission [START_REF] Kabaria | The impact of urbanization and population density on childhood Plasmodium falciparum parasite prevalence rates in Africa[END_REF] . This also suggests that the ancestors of agriculturalists lived in open areas where malaria is expected to be more prevalent (e.g., rainforest fringe or in savannah, as suggested for the ancestors of Bantu-speaking agriculturalists [START_REF] Grollemund | Bantu expansion shows that habitat alters the route and pace of human dispersals[END_REF] ) or manipulated their habitat by creating open areas (archaeological evidence suggest that Homo sapiens manipulated the tropical forest for at least 45,000 years) [START_REF] Roberts | The deep human prehistory of global tropical forests and its relevance for modern conservation[END_REF] . More recently, the mid-Holocene climate changes created encroaching savannah habitats in the periphery of the rainforest by at least 4,000 ya, [START_REF] Grollemund | Bantu expansion shows that habitat alters the route and pace of human dispersals[END_REF] and/or agricultureinduced deforestation, known to facilitate malaria transmission, [START_REF] Afrane | The ecology of Anopheles mosquitoes under climate change: case studies from the effects of deforestation in East African highlands[END_REF][START_REF] Guerra | A global assessment of closed forests, deforestation and malaria risk[END_REF][START_REF] Walsh | Deforestation -Effects on Vector-Borne Disease[END_REF] could have increased further the exposure of rainforest hunter-gatherers to malaria, as attested by the young age of β S in these populations (the maximum posterior probabilities of the age of β S were found at 3,200 and 4,450 years, Figure 4). In light of this, our results suggest that penetration of Bantuspeaking agriculturalists in the central African rainforest starting 4,000-5,000 ya [START_REF] Patin | Dispersals and genetic adaptation of Bantu-speaking populations in Africa and North America[END_REF][START_REF] Grollemund | Bantu expansion shows that habitat alters the route and pace of human dispersals[END_REF] was accompanied by both the increased prevalence of malaria among rainforest hunter-gatherer groups and the adaptive acquisition of the β S malaria-protective mutation by these populations. 1 andS1. 
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  𝛽 𝑆 𝛽 𝑆 = 0) and obtained similar, yet more robust, estimations(Figures 4B and S14-17). The mean estimates confirmed that β S occurred first in AGR ~24,000 ya (e.g.,23,300 with 95% CI:[13,200-73,500 ya] using 500kb windows) and was later introduced in RHG. The posterior distribution of the age of β S occurring in AGR given the RHG data (Figures4B and S16-17), which cannot be formally used to estimate the age of β S in RHG since it systematically overestimates the date of arrival of β S in these groups, confirms the occurrence of β S in hunter-gatherers in the last ~6,000 years (see above)

  Indeed, the severity of sickle cell disease depends on several environmental factors (e.g., climate, air quality and infection)[START_REF] Tewari | Environmental determinants of severity in sickle cell disease[END_REF] , which can vary according to the lifestyle of the populations analyzed. Future investigations based on larger amounts of genetic data from populations differing in lifestyles and exposure to environmental cues, together with detailed epidemiological data, should reveal such differential selection by formally estimating h in individual populations.An important finding of our study is the much deeper age of β S than previously appreciated. This is in agreement with the emergence of human malaria in sub-Saharan Africa during the late Pleistocene, as suggested by the divergence of Plasmodium falciparum and its closest relative Plasmodium praefalciparum (isolated in western lowland gorillas) 40,000-60,000 ya.[START_REF] Otto | Genomes of all known members of a Plasmodium subgenus reveal paths to virulent human malaria[END_REF] Furthermore, our age estimates and selection signals support a scenario whereby the β S mutation was introduced from AGR to RHG groups through adaptive gene flow more
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	with epidemiological data related to mortality rates among β S /β S homozygotes.
	speaking agriculturalists that live nearby the rainforest exhibit a lower β S average frequency
	than the western African Mandenka and Yoruba, who live in more open savannah
	environments (~7% vs. ~14%, respectively; Table 1). This suggests a reduced heterozygote
	advantage s of the β S variant among Bantu speakers, with respect to that previously assumed
	in non-Bantu-speaking agriculturalists (s ~0.15). 10,18 However, given that equilibrium

Here, by combining computer simulations and population genetics theory, we have revisited the evolutionary history of the β S mutation in the context of both realistic selective expectations and populations differing in their lifestyles and ecologies. We considered a parsimonious selection model with similar fitness values across populations, a reasonable assumption given the very similar average β S frequencies observed in AGR and RHG. Our analyses, which show that the age and recessive lethality of an over-dominant mutation can potentially be estimated from genetic data, open new opportunities to investigate selection parameters that vary according to ecological habitats. For example, central African Bantufrequencies are driven by ℎ = 𝑠 𝑙 ⁄ , a diminished equilibrium frequency may also indicate higher recessive lethality l among Bantu speakers.

Table 1 .

 1 Description of population samples, β S frequencies and haplotype-based statistics computed using 500kb windows around β S . Identifiers used in FigureS1B. c CSS for combined selection score. d "w" and "e" stand for western and eastern, respectively, e CA stands for individuals from central Africa, f NA not applicable, *P<0.05; **P<0.01

	a Pop	b ID in map Sample	Genome-wide	β S freq iHS	ΔiHH	nSL	DIND	c CSS
				sizes	datasets						
	Mandenka 1 d wAGR	20	HGDP 21	0.15 -3.640 **	-5.104 **	-3.769 **	-4.014 ** 26.661 **
	Yoruba	2	wAGR	77	HGDP,HapMap 24	0.136 -3.627 **	-4.475 **	-3.789 **	-3.900 ** 26.000 **
	Nzebi	3	wAGR	28	CA e,22	0.089 -3.527 **	-6.719 **	-3.804 **	-8.686 ** 29.641 **
	Bakota	4	wAGR	46	CA 22	0.098 -3.052 **	-3.844 *	-3.139 **	-2.409 *	20.168 **
	Nzime	5	wAGR	47	CA 23	0.043 1.025	0.863	0.897	0.943	0.533
	Bakiga	6	eAGR	49	CA 23	0.01 f NA	NA	NA	NA	NA
	Bantu	7	eAGR	10	HGDP	0.1	-1.338	-0.849	-1.341	-0.579	7.872
	Baka	8	wRHG	82	CA 22,23	0.11 -3.071 **	-4.771 **	-2.976 **	-3.527 ** 23.367 **
	Bongo	9	wRHG	33	CA 22,23	0.061 -2.237 *	-2.228 *	-1.891 *	-1.384	13.328 *
	Bakoya	10 wRHG	25	CA 22	0	NA	NA	NA	NA	NA
	Biaka	11 wRHG	21	HGDP	0.048 -1.448	-1.669	-1.457	-1.099	10.489
	Mbuti	12 eRHG	13	HGDP	0.154 -1.889 *	-1.455	-1.768 *	-1.516	11.867 *
	Batwa	13 eRHG	28	CA 23	0	NA	NA	NA	NA	NA
	AGR			277		0.087 -1.719 *	-0.635	-2.422 *	0.063	9.430
	RHG			202		0.069 -3.193 **	-3.362 *	-3.001 **	-3.715 ** 20.850 **

a Population names. b
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