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Demography and the evidence of positive selection in central chimpanzees

We use this section to also discuss the factors that could blunt the evidence for positive selection in central chimpanzees. Population structure within the sampled central chimpanzees could reduce the apparent number of highly differentiated alleles. Fixed beneficial alleles in two divergent central chimpanzee populations would, for example, look to be segregating at intermediate frequencies if these were both sampled equally. Population structure within chimpanzee subspecies has been extensively analysed by both [1] and [2]. de Manuel et. al. (2016) present the results of numerous analyses within their supplementary material, including results from sNMF [3], fineSTRUCTURE [4], and ADMIXTURE [5] (respectively figures S11, S13 and S14 in de Manuel et. al. (2016)). For each of these analyses, there is less structuring of the sampled central chimpanzees compared to the sampled eastern chimpanzees, which in contrast often appear as a cline of variation from Tanzania and the south of the Democratic Republic of the Congo (DRC) through to Uganda and northern DRC. This suggests that unaccounted-for population structure is not a reason for weaker genic enrichment of differentiated alleles in central chimpanzees. 

Another possible blunting mechanism is gene flow. When simulating neutral evolution and BGS, we used coalescent simulations using demographic parameters previously described in de Manuel et. al. (2016). This model includes inferred gene flow amongst Pan lineages, including that of the bonobo – central chimpanzee introgression. However, what these simulations do not address is the possibility that alleles selected in central chimpanzees were constantly stopped from reaching fixation due to the introduction of bonobo alleles until cessation of this gene flow ~40 kya. We note first, that gene flow is a general barrier to local adaptation, and that the rate of migration and strength of selection are the two key parameters determining the likelihood of reaching fixation. If gene flow into central chimpanzees was too great or selection too weak, then this could reduce the genic enrichment in population specific, highly differentiated alleles – but this would reflect the biological reality of reduced local adaptation in this subspecies. Secondly, we highlight that while bonobo introgression into central chimpanzees did occur, the scale of this gene flow is dwarfed by the ongoing, and near symmetrical, gene flow between central and eastern chimpanzees (migration into central chimpanzees from bonobo was ~ 1.6% of the ongoing rate from eastern chimpanzees, and ~ 1.9% of the ongoing rate of migration from central into eastern chimpanzees). These rates of migration would pose a greater barrier to adaptive population differentiation, and the signal in eastern chimpanzees is identified despite this.
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