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High-throughput sequencing data: alternative processing pipelines for human population and evolutionary genomics studies

Human Evolution Program, Department of Organismal Biology, Evolutionary Biology Center, Uppsala University, Sweden

High-throughput sequencing (HTS) technologies alleviate the problem of ascertainment bias, enable better description of both single nucleotide polymorphisms (SNPs) and genome rearrangements and allow us to come closer to the true genetic diversity and heterozygosity estimates. Thus HTS data is particularly promising for the study of populations which are underrepresented on arrays like Sub-Saharan Africa populations.

A typical HTS processing workflow includes mapping of the sequencing reads to a reference genome and processing before variant calling and further analyses. The Genome Analysis Tool Kit (GATK) "Best Practices for Germline SNPs + Indels" 1 is one widely used example. It is is fine-tuned for humans and might be biased towards known variation.

Here we evaluate different steps of the pipeline with the aim to maximize discovery of new variation. 
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  ): biallelic SNPs, top (green): multiallelic SNPs. > The number of SNPs does not change much depending on the treatment. training resource: SNP variable in Khoe-San populations (based on SNP array) -non-true sites training resources: 1000G -known sites resource: dbsnp150 (3) Hard filtering: GATK recommended thresholds: Variant filtered out if: QD < 2.0 or FS > 60.0 or MQ < 40.0 or MQRankSum < -12.5 or ReadPosRankSum < -8.0 or SOR > 3.0 DePristo et al. Nature Genetics 2011 2 Mallick et al. Nature 2016 Question: Callset filtering Do we filter out many variants if we use reference datasets where Sub-Saharan populations are underrepresented? (strategy 1) Venn Diagram of populationspecific SNPs and indels (four individuals by population) for VCF1. > Percentages for the three other treatments are extremely similar. The four workflows are equally good at calling population-specific variants. Venn diagram of SNPs kept in three variant filtering strategies for chromosome 1. Before filtering: 4,455,716 variants. Filtered out in the three strategies: 316,438 variants. > The most lenient filtering is VQSR with GATK recommended datasets.
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