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Emerging sequencing technologies allow common and rare variants to be systematically assayed across the human genome in many individuals. In order to improve variant detection and genotype calling, raw sequence data is typically examined across many individuals. Here, we describe a method for genotype calling in settings where sequence data is available for unrelated individuals and parent-offspring trios and show that modeling trio information can greatly increase the accuracy of sequence based genotypes and haplotypes. Our method considers both linkage disequilibrium (LD) patterns and the constraints imposed by the family structure in assigning individual genotypes and haplotypes and should facilitate genotype calling and haplotype inference for many ongoing sequencing projects. Using simulations, we show trios provide higher genotype calling accuracy across the frequency spectrum, both overall and at hard-to-call heterozygous sites. In addition, trios provide greatly improved phasing accuracy —improving the accuracy of downstream analyses (such as genotype imputation) that rely on phased haplotypes. We evaluated our method using data generated by an ongoing sequencing study focused on a Sardinian population. Our results show that our method reduces the genotyping error rate by 50% compared to analysis using existing methods that ignore family structure.
