Detection of selection pressure in human genome
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In our talk, we will present our research of selection detection in human genome. As a pilot study, we have investigated the traces of selection around forensic short tandem repeat (STR) loci. Main objective of the study was to test the selection detection methodology and approaches to be used on larger datasets and projects, namely the human endogenous retroviral (HERV) loci. In conjunction with this objective we developed a new method, the ExP heatmap, for visualization of the multidimensional cross-population results. Second objective was to identify the STR loci where the distribution of alleles in population could be affected by selection sweeps. Third objective involved evaluation of inter-population differences in selection pressure.

We gathered publicly available data from The 1000 Genomes Project (phase 3). The sample-set consisted of 2,504 unrelated individuals. For the total number of 24 forensic loci, we gathered the single nucleotide polymorphisms (SNP) haplotypes spanning one million base pairs (Mbp) window around the STR locus. Fifty additional one Mbp regions were used as comparative data (EDAR, LCT, SLC45A2, and 47 randomly selected). Total number of investigated SNPs was 182,601. To assess the selection pressure at these loci, we have computed descriptive statistics (heterozygosity, derived allele frequency, Hardy-Weinberg equilibrium deviation), as well as eleven selection tests: Tajima’s D, iHS, nSL, Garud’s H1, Garud’s H2/H1, LKT, LKT with island model, LKT with hierarchical island model, FST, XP-EHH, and XP-nSL.

With our results, we can confirm different modes of selection acting on human populations in the 1000 Genomes dataset. From the tested group of 24 forensic microsatellites, we detected selection signal at minimal eight loci (D3S1358, D5S818, D10S1248, D18S51, D22S1045, TH01, TPOX, and vWA). No selection signals were uncovered from D6S1043, D8S1179, D13S317, D19S433, D21S11, and Penta D loci. The selection signals proved to be significantly different between various populations and population clusters (super-populations). We will also report on preliminary results of detecting selection on HERVs and integrating our results into HERVd database (https://herv.img.cas.cz).

